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DEVELOPMENT OF THOUGHT 


BUFORD JOHNSON^ 

A genetic study of thought processes would include consideration of the 
majority of the responses of the young child during, the period he is not sleep¬ 
ing, Since adequate verbal responses arc more slowly acquired than many 
otlier forms of response that give evidence of thinking the data on the early 
development of the thinking process are relatively few, This lack in experi¬ 
mental studies is probably basic to the opposing viewpoints on thought in the 
child. 

The contrast in viewpoints of those working in the field of child psychology 
is not so sharp as often appears. It is a difference in reference to the stages 
of development in thought, Piaget (7) is the outstanding exception through 
his assumption that the syllogistic form of verbalized responses is essential os 
evidence of conceptual thinking. He does not deny that the thinking process 
develops by stages from early years. He does assume that thinking is identi¬ 
fied with verbal ability and that children do not attain the adult stage of 
conceptual thinking before the age of nine or ten years, He also implies that 
syllogistic thinking is typical of adults. 

Other investigators consider the thinking process as developing from the 
earliest ycarsi the stages attained depending to a great extent upon the ex¬ 
periences of the child, They also recognize the inadequacy of verbal responses 
and many techniques employed in study of thought utilize other forms of re¬ 
sponse. 

Comparisons of the child with the adult in thinking cannot be conclusive 
from results for the same situation. To present situations equivalent with 
rcforoncc to previous experiences is practically impossible. It is possible to study 
the behavior of both groups when unfamiliar problems are presented, A com¬ 
parative study of results obtained for children and adults under conditions that 
arc certainly, in part, unfamiliar to both groups points up the developmental 
piocoss of thinking. 

It is admitted that the development of associative reactions oi conditioned 
responses, and the development of discriminative abilities play a great part in 
the thinking of the child. In the following analysis the so-called higher thought 
processes arc considered. Studies of the formation of concepts in early childhood 
and the function of conceptual thinking in the solution of problems have been 
rncreaaing. The data win be analyzed with reference to the forms of responses 
made, 

Among other definitions in Watreii‘s Dictionary of Psychology> concept is 
defined as: A mental state or process which refers: (1) to more than one ob¬ 
ject or experience; (2) to one object in relation to others; when it represents a 
comiiHin aspect or attribute of the cla.ss it ks an abstract idea, 

Gcncrgliy.ation is defined as: the procc-ss of perceiving or conceiving a 
general characteristic or meaning in things--responding to common aspects of 
specific elements in a complex situation. It ig not required that evidence of a 
concept or of generalization shall be limited to verbal bcliiivior. 

Studies of the ability of the child to discrirninatc form per ^ - shape, 
some would say - independent of size, type of form, rotation or background have 
been made by Skeels (0), Gellerman (3) and Munn and Steining (G). Gellcr- 
man concluded that two-year-old children could discriminate form, in his study, 
triangularity, £cr ^ The results of the other investigations confirm his con¬ 
clusions. It is interesting to note the points of confusion for the children. 

When the form to which the child must respond in order to succeed differed 

^The Johns HopXlna UnlvsrsKy. 
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but little from the other or negative form presented, confusion arose. When a 
trapezoid became almost a triangle, the tip differing from the triangle only ijy 
1/0 of an inch, the children failed though they succeeded with a difference of 
l/d of an inch. 

These children exhibited symbolic behavior in the form of flestures. The 
head was moved, when the triangles were inverted or rotaLcil, in u .seeming 
attempt to look at the form in the upright form as previously pTcsonled. 

Speech occurred including words associated with triniiglcs, Some cliiUlren also 
foimulatcd the problem verbally and In absence of inatruction.s formulated 
verbally their own instructions. 

Studies of the development of concepts of magnitude, of distance, and of 
classes with respect to common aspects or attributes show that a stable con- 
cepl is attained by degrees. Few two-year-olds attain the criterion of success 
set by the experimenters yet many make more than 5Q pci cent correct re¬ 
sponses. Some four- and five-year-olds make as few as 5 per cent correct 
responses. This is clearly shown in the summary from the studies on the con¬ 
cept of magnitude by Thrum (10) and by Hicks and Stewart C2). Botli 
studied the concept of intermediacy in size, called middlc-glzc, but Thrum also 
included the development of Concepts of big and little. Kicks and Stewart 
gave a preliminary training In IcncliinB the meaning of the term middlc-.'ilzc, 

A tabular summary of results is given in Table 1. 

TABU) 1 


COCEFI OF MAGHITUDF, COMCEPT OF SIZE 



Kicks and Stewart 


Thru-n 

Age 

nm 

Per cent succeaoful 

No. of 

Per cunt nuecpimful 

(Year-e) 

m 

No errors. 

subjecLs 

No PJTOIT, 

2 

10 * 

10 

V 

0 

3 

10 

00 

16 

7f) 

4 1 

10 

70 

9 

5 1 

10 

60 



The number making no errors is not representative of the stages of dt- 
Vclopmcnt of Ihc conccpl. This is shown in Tabic 2 (iiviuK ihc pcrccnUu'c o( 
correct responses for all choices. 

TABLE 2 

PERCEHTAGE correct responses. (Tlirujn) 


Age 



PercrnUipor. 

(Years) 

aubjectf; 

Total 

Big 

^ LitT.In 

Miihllc'-i 

2 

' 9 

53 

62.9 

11, 

';i r, 

3 

16 

79.9 

97.7 

96.4 

6?.l 

4 

9 . 

91.? 

97.1 

97. B 

79.3 


„ - ti . '-iiuiLL-6 Luiius to incroa.se rnin nue (wu i 

Tbc a,l- 


cinjioved a sreater nmnbeVV'T^^ midd|e-..ized and 

nr 10 Only one Lwo-yeui-oK 

Thrum 


V. imuu,v-.*'U,l'U Ulltl 
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found that the concepts of big and little wcic well developed at each age, lU 
or 62 per cent of the three-year-olds making no errors. The concept of middle 
size was slower to develop and more stable at age four. Six children of the 
35 made no eiiois in any choice. 

The influence of experience was manifested in the decrease in errors after 
initial trials in the series. Hicks and Stewart found that GO per cent of the 
errors made were iu Scries 1. Gcllciman found similar results in perception of 
triangularity. Until a child is confronted with a situation demanding the per¬ 
ception of relative size or form there is confusion in setting an objective in his 
response. Children often set objectives for themselves. This is illustrated by 
responses made in a study in progress by Kagy (4) on development of concepts 
which required selection of objects on basis of common attributes, The classi¬ 
fications included: Two-legged and four-legged animals; Ground objects; Water 
objects; Air objects. The child selected a picture of an object and placed it in 
either one of two boxes. No reference to the basis of selection was given. 

Each aeries of 10 ctirds presented included 5 cards having no relation to the 
classification problcmi Ilccords were kept of the verbal responses accompanying 
the placements. 

The range of ages was 30 to 114 months. The percentage of correct re- 
.'iponscs for all series ia given in Table 3. 

TABLE 3 


AGE DIFFFJIENCES IN PEIICKNTAGE OF COUHECT CLASSIFICATIONS. (Fron Kagy) 



No. of 
subjects 

PGrc('nlfi.pc correct of 
tolul of 40 selections 

30-41 

6 

8 

42-53 

15 

27 

54-65 

7 

61 

66-77 

9 

73 

78-89 

11 

75 

90-101 

12 

80 

102-11/, 

4 

94 


The results show a beginning comprehension of classification by common 
duinictcristics at the age of 3 years and a rapid increase from 4 to 5 years 
of age. The concepts are well stabilized for the majority of children from 5 
years upward. 

The objective of the child in liis placements arc illustrated by the verbal 
responses. In presentations of land and water and air objects in varying com- 
biniiLioii.s other classes were made as the following remarks indicate. 

3 years, (i iiuiiiLlis, Man riding on tractor, Woman ruling in cart, with 
wliools; willioijt wliecis. 

I year.s, 6 months, Things to ride in. All things not in water. With 
\vlieels--go fast, 

h years, 0 luoiiLlis, All pull .something, .Sonic wheel and some have feet, 

() years, (j months, I pul riding picture.^ together. All people on ground to- 
gellier. All wheels but little buy--Ilc lia.s Icg.s instead of wheel. Number¬ 
ing began at this age ns, “2 and 4 go together". 

7 yeans, 6 morith.s. All .something to ride in. All things that move, All 
have engines, 

In the classification of animals with reference to two or four legs, the 
following illustrations show a variety of common aspects perceived in forming 
classes: 
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3 yeais, 6 months, Teeth to hUe and cat. 

4 years, 6 months. Large long necka; Large ones togctlier. 

5 years, 6 months. All biids; elephant so slow like hn ostrich. 

deer. 

6 years, 6 months. There were little and there were big. 

T years,'Q months. Dem runs [ast-so can girl it alic wants to. 
and humans but animals. Duck family. 


All big like 
Not birds 


Several children classified by feathers or fur commenting upon tile reason 
loi choice. 'When human figures Were to be placed a problem arosG. In solv¬ 
ing it the two-legged class was made. In a scries to be ciaasifietl according 
to water objects in contrast with land objects tlic picture of n woman swimming 
was included, Hesitancy arose and the child said: But she goes on land loo. 

A chilh^s interpretatioTia are ottan valid and tUc (<^pQnac curtccL acccirdiiig to hia 
objective. 

In studies of problem solving It haa been observed that the stages of aoiu- 
ticn arc similar for children and adults. Gcllcrman (3) concluded from liis 
work with the Double Alternation Problem that the human subjects, uduUa and 
children, exhibited the same general stages of learning ns diO the monkey. 
Though the human subjects performed more succesafully and could extend the 
problem to a series of greater length the stages In learning were ainiilar. The 
ranges of trials required lor success showed marked overlapping in age from fl 
years to 33 years of age. Two children 0 and 4 years of age bocumc tired of 
the problem and were excluded. 

Matbeson's (51 study of Problem Solving behavior In children fiom 2 to 
4-iy2 years old also showed that at the ages under three years solution was 
nob attained, the child oltcn making no response to tlic unfamiliar sotting, At 
age four, 63 per cent were successful. The vcrbali7.Ation5 give interesting evi¬ 
dence of the child's thinking. There were cases in which the child used or 


suggested other solutions than the methods provided. In illustiatioiK If there 

Was only a block here then I could step, Maybe 1 can get a cluilt. 

One child climbed over the railing. Another who failed was asked; How 
do you swppflBii Bobbie got the cookiel He explained \\\ m\\ a, way as U give 
evidence of knowledge of solution but said "I can’t do it,” 

Haihtt Cll tested childien and adults ax\ the ability to make cxcepLiniis. 

She found no real difference between the thought processes of the child and of 
nOTi-acieirtific adults, The stages of thought in making an exception arc of 
interest. The child makes it practically but is unable to iDimulatD it; at the 
next stage he formulates it but does not use the word “except”; by the age uf 
seven years the word "except” is spontaneously given. This clifficulty in ver- 
baliaation of the thought is chaiactcristic of the youug child. A similar diffi¬ 
culty occurs with adults in response to unfamilinr situJiLiofjs, 

^ Donald Snygg (9) in a study of the relative dillicuUy of iiiecliiiiiitally 
equivalent tasks offered an opportunity to 00 college students ti> cUsciiver a 
principle for cancellation of figurea. Forty reported the principle of "caiicnl all 
figures with curved lines” and were superior in lime of porloniuince; 21 used 
the concept 'three circles, an oval, and a do-funny”, and were intcnucdlulu 
m perloimanee; 27 reported no principle, Of this last group only 1 subject 
was ahlG to perform the task as quickly as the average time for the group de¬ 
riving the principle. Snygg also found that sixth grade children and gtiulviafe 
students having discovered a principle in one task were able to carry tlic method 
over to new tasks. In the task of completing series of numbais there were 

nurked differences among the giaduate students in time required and in rela¬ 
tionships recQsmaed, 


m l-h® ''umtei series used by Siiyge to U graduate students 

>0 psychology, I ntesentod another series for which aigcbraic formulae ofierod a 
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principle of conipletioiii Instructions and the aeries given were as follov/s', 
You are to be given a number series to complete. At the end of 
ciich acrica three or four lines will be found. You are to place a num¬ 
ber on each line to complete the scries in accordance with a principle 
underlying the order of the scries, 


llumbi.T 
of tlni'icQ 

Niuibcr Scrlca 

I 

1 

1 

2 

6 

H 

120 

720 _ _ _ 

11 

5/, 

6 

1,0 

5 

28 

/ 

IB __ _ _ 

III 


12 

9 

') 

24 

16 

16 __ _ _ 

IV 


:!5 

34 

16 

36 

52 

^5 _ _ _ _ 

V 

li 

36 

54^ 

27 

27 

lOB 

lU _ _ _ _ 


Ilcsults of the number aeries list are given in Table 4. 

TABLE 4 


RESULTS FOR NUMBER SERIES 


Iwllvlduol 

Seriec 

Tlu’op ilcino oer test Four ilcma ocr ieel 

ii u \ III 1 iv r“V 

Humber of 
series correct 

Humber of Uemo corroct 

n 

3 

, 1 

0 

0 

9 

1 

b 

3 

1 0 

2 

1 

0 

1 

c 

3 

3 

2 

0 

0 

2 

(1 

3 

3 

0 

4 

0 

3 

c 

3 

2 

0 

-1 

0 

2 

f 

3 

3 

2 

2 

2 

2 

e 

.1 


2 

3 

0 

2 

h 

3 1 


2 

4 

0 

3 

i 

3 ' 


0 

0 

0 

2 

j 

3 


2 

3 

0 

2 

k 

3 


2 

4 

2 

3 

All individmilu 







Nu/nhi-r of gcrloc 







comet 

n 

e 

0 

4 

0 

23 


II wa,« appiiri'iil from the rccord.s lliat trial and error methods were frequently 
used for each nuiiiher to be placed, Many failed to formulate a principle and 
few cluiiu'cs 111 procedure from problem to problem were mtule by an individual. 
Till' .simpler iirnbleiii.'^ for which iiriLhmcUcal analysis was evident were more 
ri'iidilY solved, All failed on the final .ieric.s, 

After ciiiiipk'Lioii of the .serie,s the papers were collected and a similar blank 
nivni with till' riMiiii'.Ht lit write in algebraic form the principle of ccmipIcLioii 
ciiiDliiycd, SoiiH! indicated that no formula was derived origliuilly. In sonic 
ca.Hc.s a new formula wa.s wrillcii and In other cases a forjiuila was given that 
wa.s faulty in coiupanson with llieir own solutions. PercoiiLagc.® of incorrect 
fnrnnilaL' rniigod from 22 for one series to GO for anotheri 

An iiigL'iiuity problem, illuslratcd in Figures ,1, 2, and 3, was given to 
eight of this graduate group and to ten undergraduates in u class in psychology. 
In Figure 1 is .shown a cube on which the faces arc lettered (a front, b left, 
c backi d right, c top, and f bottom) and which has been cut in sections. 

In the illustration it is set on face f. The students were asked to mark the 
cubes in Figures 2 and 3 so as to show the sections as they would appear if 
the cube illustrated in Figure \ were: (2) set on face cl, C3) set on face e, 
The results arc given in Tabic 5, 
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TADIX 5 

RESULTS m ROTATED CODE TEST (Percent correct) 


Individual 


Figure 3 

Individual 

Fipurfi 2 

Ficure 3 

Graduate Group 

Undergraduate Group 

B 


1,0 

1 

100 

100 

ta 

omitted 

omitted 

2 

60 

40 

a 

60 

40 

3 

100 

60 

e 

60 

40 

4 

60 

0 

g 

100 

100 

5 

6o 

0 

h 

60 

100 

6 

100 

100 

i 

100 

100 

7 

omitted 

omlLlwl 

k 

omitted 1 

omitted 

6 

100 

100 




9 

60 

40 




10 

100 

omitted 


The mistakes made by both groups arc similar despite the experience oI the 
graduate group with varied tests and experiments. Faces were usually marked 
correctly. Errors and omissions occurred in marking lines for sections. Draw¬ 
ings on the sheets given showed many trials without a preceding formulation 
or the problem and attempts at marking sections without recognition of rotating 
effects. 

The comparative analysis of the conceptual thinking of children and adults 
in unfamiliar situations shows similarity in individual differences in selection of 
procedure. This procedure is determined in part by previous experiences in de¬ 
velopment of concepts and in application of principles to solution of problems. 
The studies of children give evidence of the early development of concepts and 
the ability to rospond to the relative differences or .similarities in situations 
presented. The implications of these studies point up the importance of pro¬ 
viding cxpcnencc.s for the child that offer advantageous conditions for develop¬ 
ment of thought. It 13 evident that many adults have not developed their 
potentialities in tliought. The child is less hide-bound by traditional forms of 
rosponsc, The proccduro selected as in classifying according to a common 
chfiracterisiic often differs from the conventional adult objective. In unfaniiliitr 
situations the adult often reverts to habitual forms of response which are re¬ 
peated though previously found unsatisfactory. With repetition more logical 
modes of attack are made. The less circumscribed responses of the child based 
on a principle in .^election should be conserved. It is important that experiences 
be provided that give the opportunity for and motivate toward the development 
of thought. 
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A STUDY IN INFANT DEVELOPMENT 


ALMA FRANK 

The interest which led to this study arose from observing, over a period 
of years, a gradual diminishing of well-coordinated movement in young children. 
The children were attending nursery groups in progressive schools, At the age 
of two, when they entered .school, they apparently possessed a degree of physi¬ 
cal coordination which by the end of the third year had notably diminished; by 
the end of the fourth year this coordination had given way to definite well- 
established postural habits - rigidly fixed positions of certain parts of the body. 
These habits inspire the riucstion: Is their presence related, as it seems to be, 
to the disappearance of the smooth and harmonious flow of movement which the 
two-year-olds possessed? 

A recent study ('Do! posture in the young child, directed by Billie L. 
Crook, physiotlicrapy superviaor for the crippled children's division of the State 
Department of Education of Texas, presents excellent Illustrations of these 
postural habits. The majority of the children came from homes of university 
faculty members, The total number of children were divided ior study into 
groups according to sex and age. The following quotations are taken from the 
study; 1 

"To summarize points of contrast, we might say, the head of the 
two-year-old child ia still erect; the head of the thiec-to-fivc-ycar-old ig 
usually forward; the acnpulnc of the two-year-old lie flat on his back. 

The scapulae of the three.to-five-ycar-old arc usually winged; at two 
years the sacral angle ia very slight; at three to five it is increasing 
markedly; the abdomen of the two-year-old is prominent, but not often 
accompanied by other postural faults; the prominent abdomen of the threo- 
to-fivc-ycar-old is accompanied by other postural faults; the knees of the 
two-year-old arc held easily and normally; the knees of the thrce-to-flve- 
ycar-old arc usually pushed back or hyper-extended to maintain the balance 
of the protruding abdomen; it is impossible to judge posture while the child 
Is clothed. 

"The best postures were found among the two-year-old children and 
the worst posture in their group was as good as the average in the other 
groups. 

"From our study the indication seems to be that the poor alignment 
becomes more pronounced as the child grows older, 

"The quc.stion now resolves itself into this one problem: Can we pre¬ 
vent the development of these postural faults of the four-year-old by start¬ 
ing witli the child when he begins to walk? Could we not teach him to 
walk without thrusting his knees backward? Could we help him to relax 
Ills tight ))jp-riexi)r.‘> by exercises and games directed toward this end? 

Could we leach him Lo keep his weight forward and avoid the stretching 
.‘ilraiii put (III the ham strings by a back-kiicc po.'^ition?" 

Such (lue.sLion.s involve problems uf time and technique, fundnmenUl prob¬ 
lems ill educalimi, The point n{ view, however, from which they are being 
attacked today by leading educators indicates a more fruitful conception than 
is Implicit in Llic framing of the above questions. 

This broader conception i.s pre.seJil:ed by William Heard Kilpatrick, Professor 
of Education, Columbia University (0). In his paper,^ which contains such 
sub-titles ns "The Work of Science,’’ "The Nature of Behavior," "Principles of 
Learning," he writes; 

"Still further, not only is the whole organism thus involved in each 

^Permlaalon gronied Dy author to QUotc and to reproduce alihoueitea froir, ihla study. 

^Pemlsaion granted Oy Teachers College, Bureau of Publications to quote froni this paper. 
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loarninw cxpeTieiicc, the onvironmcnl also is Involved. Indeed, the rclation- 
shjp between nrHimism and environment is uniquely close, According to 
Halclimo 'in orginisin and its environment arc one, in the sense that though 
wc can di.slingiii.sh them we cannot separate them unaltered, and consequent¬ 
ly ciiiiiiot undcr.Htaiid or investigate one apart From the rest'. These are 
strong word.'^, but they appear to represent the trend of competent thought, 
LeiirninK, fmin this consideration, joins the organism - here the human seir 
- with llie environment in a new and intimate fashion. Any organic ac¬ 
tivity is ii!i much ;in affair of the environment as it is of the organiani, 

Any luihiL of a child belongs as truly to the situation as to the child, for 
it joiii.s hoih together. And'the .'tiliiatiun' is the actiuil total situation in 
all its iiurtkular nuinifestialioms to which the ciiild is in fact sensitive, 

In a Lillie .henHe, any s^iguificnnt instance of learning thus joins up in a 
way now for the cliiUl, indefinitely many parts of the situation at the 
same time that it remakes the child in indefinitely many aspects. Learn¬ 
ing lieciimes lliiis InimcnsDly far-reaching and we sec the more clearly how 
inaderiiialc - iiav, how hazardous - arc those procedures and those studies 
which atlcmpl in ba.sc themselves on single and isolated learnings, The 
wlinlc child with all liLs effectual pari now actually located in a present 

concrete Mtnntioii with all its effectual connectedness - this is the only 

miiL, Anything lofis is an abstraction, a part only, Condusiona based on 
such ahstriclions need not elsewhere be valid, and treatment' proposed under 
■such cimdiliims may well be harmful. Difficult as arc the demands herein 
made, we dare mil dmregard them." 

This imnieiilinn applied Lu llie problem of the physical well-being of the 
child immiis a pmccdure va.slly different from one wliicb aims to teach the 
child II hing list of isulalcd learnings sucli as not to tlinist his knees backward, 
to relax liis liiii-flexur-s, oLc. On the contrary, it means a careful survey of 

the .siliialiiin which children, such as these represented in the sllhoucttos for 

in.xUincc, are inueliiig lliu.s inadequately. To be specific, it means to what in¬ 
fluences Is postural cunlrol particularly sii.sccplible and which of these facilitate 
mainlcnance of erect posture and which have an opposing effect? It nicami 
also wliat sLate.s of readinc.ss lur guidance do wc find within the organisms 
whilst il iissuinos erec(neH.'< am! which form of guidance works best under which 
condilionii? 

"Under wliidi conditiims" is an exceedingly important factor, It is empha¬ 
sized hy Kilpatrick in the above-mentioned paper (section called "The Work of 
Science") as fiillows; 

"In science we .study curcfuHy the recurring sequences which nature 
presents: how .stones fall, when water freezes and boils, how gases be¬ 
have, Until recently, under the mflucnco of Newtonian physics, the regu¬ 
larity Ilf tiu’si' M't|iience.i has unduly impressed the modern mind. It bc- 
giini now Ui appear that we have in amiieclioii overlooked two things. 

"For (inr tliiinu lliesn rcgularilie.s arc not as exact as once we thought; 
they .seem riilher to In- sUili.sllcal iivcrage.s. For aimllier, we foriiierly di.'s- 
ngarded llii' "tl" asped of Ihese sefiiiencc.s: jr_ thns-aiid-siidi conditions 
prevail, then will .sneh-and-.such state of affairs follow, Tlii.s "if" aspect 
may be, aiul iiiteii is, in our hand.«. If an, it is wc wlio are to .say 
whettier the "tlui.s-and-such" antecedent cimdilions arc to prevail; and, 
under siidi eimditniim, it i.s we whn tlnis bring abiml the '‘siiLii-and-sudi" 
conclusions; iir, as sinne would prefer, "nature" does it al our bidding. 

So conceived, tlie.se "law.s of nature" present simply certain dependable cx- 
pectaLion.s Lliat we can within limits use to our ends. In this newer con¬ 
ception of .science we thus get not a reign of law to bind us, but wider 
tuols for extending our control. Tiiiough these wc gain freedom, not lose it," 
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This conception represents a significant advance in education, Since its 
applicability rests upon observed facts in science, educators turn to the recent 
research on infant development for the solution of the problem with which this 
study Is concerned. 

Claude Bernard (2) has rdcircd to some experiments as “gioping experi¬ 
ments - experiments to see.*' Although he refers to experiments in physiology 
and therapeutics, the phrase "experiments to see” classifies the experiment pre¬ 
sented in this report. The intention was "to see" the effects, if any, of in¬ 
duced positions and of support applied by the experimenter to maintain them, 
upon the infant's overt somatic behavior during the period of acquiring stance 
and Jocomotion. 

In order to give this experiment its proper orientation, it is necessary to 
discuss briefly the assumptions and experimental procedures in investigation of 
infant behavior and behavior growth. 

In outstanding studies we find statements to the effect that it is desirable 
but impossible to observe the whole child comprehensively, Gescll writes ( 6)1 
"It is impossible to bring the whole child under comprehensive observation and 
yet his entire physique must of necessity he accounted for in a full description 
of the behavior flow."^ He solves his dilemma in this fashion: Since the task 
of verbal description is difficult, it will be necessary to describe separately the 
behavior patterns of different parts of the infant's body. Incidental comment 
will be made to remind us that these parts do not function Independently but 
always in some dynamic and genetic relationship with all other parts, It docs 
not follow that this dynamic relationship between varied portions of the body 
is equally strong at all ages and at all moments, for there Is continuous shift¬ 
ing in the whole pattern of tensions. We shall consider in order the head, 
arms, hands, trunk and legs, stressing the growth changes in behavior pattern¬ 
ing throughout the gamut of age levels, The synthetic correlation of the de¬ 
velopmental data in these varied subdivisions must be left largely to the render ,* 
(underscoring mine) 

• Dr. McGraw (11) also discusses the need to study* "bho whole child," She 
adopts a method which she describes ns follows: "Systematic analyses of the 
changes as indicated in overt-somatic activity in the development of a behavior 
pattern from tlio time of origin until it attains maturity constitute both a 
feasible and a revealing method of studying the process of growth." 

Both bhesc writers adopt the method of observing growth by analyzing 
separately the "behavior patterns" of different parts of the body, Moreover, 
both admit that isolation of a behavior pattern is impossible bub claim that 
within certain set experimental limits sufficient "behavior trends" appear to 
justify the acceptance of the resulting protocols as representative of growth 
processes. This amounts to another assumption, since there has been no attempt 
to test or prove the claim with comparable data from other types of experiment' 

Only one type of experiment has been done, and that involves the use of 
induced positions as a primary experimental procedure, "Standing behavior," 
for instance, has been observed with the infants lilled to and supported in 
"standing position" from the age of four weeks, "Sitting behavior” lias been 
observed with infants who are either pulled up by the ariinfl to "sitting position’ 
or by other means placed in sitting position from the age of four weeks, The 
same mctliod is practiced for observing "wallting behavior", Whut wc have, 
therefore, is observations of various "behaviors" "or behavior patterns," in 
organisms who have been placed in supine, prone, standing, supported stand¬ 
ing, pulled-to-sittlng, "passive induced sitting," and other positions. 

In some instances one position remains constant throughout the observation 
of a single behavior. In other instances the initial position does not remain 

^Permigaion granted by die author to quota fro") ■Infant Behavior'. 


12 





FRANK; INFANT DEVELOPMENT 


constant, one or more other positions being induced by the examiner, 

This use of imposed position is exemplified by Gesell in his cliaptcr "The 
Growth of Posture" in "Infant flchavior." He writes; 

"The Second Quar ter (1C to_ 24 weeks) Sixteen weeks marks many 
transitions. The infant in the second quarter becomes a propped-up as 

well as Q supine individual ........ 

"The Tliir d Q uarte r (2Q_h 30 weeks) From the standpoint of postural 
sclf-dcpcndoncc, this is a transitional period, For the moat part he still 
needs props, snfc-guiiid.s, anil help. 

"The Fourt h Quarter C40_^52 weeka) The adult hands which had to 
aid his balance at 40 weeks arc now withdrawn," 

The causal relation in these experiments between the imposed position and 
the "need" for "props" and for "adult hands which had to aid his balance" is 
obvious. The reason for the need of tha “props” is that the infant’s position 
is imposed. The underlying assumption is cither that the infant must inevitably 
be placed and supported in certain poaitiona during postural growth or. that 
growth of Q behavior, one aspect of which at the tirnc of maturity of the pat¬ 
tern is a certain position, can be observed only while the infant is placed by 
the adult in this position. 

With the exception of supine and prone, the positions used in these observa¬ 
tions all require support from the examiner. The organism in some instances is 
supported by means of .'Suspension, the point of support being the thorax; in 
other instances, by means of a combination of suspension and flat static sur¬ 
face; sometimes by mechanical means such as a belt and chair, the points of 
support being the abdomen and the back; sometimes by n flab static surface 
only, the point of support being the feet. This means that at various points 
upon the organism varying degrees of pressure or traction me supplied by the 
experimenter, 

These facts give rise to the question: Arc the responses which are possible 
under the particular limits set by these experimoniers adequate to the vital 
process presumably being observed? Arc these responses the spontaneous and 
free manifestations of growth? 

In order to answer this question, an analysis of the responses must be 
made. 

That behavior such as .standing, sitting and walking is inseparable from 
postural activity is an accepted fact. That postural activity is enacted through 
the medium of neuro-muscular mechanisms and that the working of neuro¬ 
muscular mechanisms Is influenced extensively by tactile stimulation and pres¬ 
sures upon the peripheral sensory end-organs and by stimulation of the proprio¬ 
ceptors arising from movement of the limbs, has been established by the ex¬ 
periments of outstanding physiologists. The work in this field has been well 
summarized by Rudolph Magnus (10) and by Charles Sherrington (12), 

Unlc.ss nervim.s action in man is of a different order from that in the 
higher animals (and observed facts do not bear this out) (D) the configura- 



Fig. 13. Standing Behavior. 4 weeks. 
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tion in Figure 13, (G-taken Irom page 05) for instance, represents not only 
manifestations of the growth process but also reaponses to the suspended posi¬ 
tion. The sagging of tlie head, the particular-pasturing of the arms: to what 
extent are these due to pressures exerted by adult hands? We can ascertain 
this only by comparing the behavior of the infant under these pressures with 
its behavior when these pressures are reduced to the zero point, nr to the low¬ 
est possible minimum. 

The conditions and procedure in the following observations were arranged 
to make such a comparison possible. U was also hoped that tlic results, 
interpreted in the light of conceptions held by leading scientists and nf observed 
facts in physiology, would suggest a method of research in Inlanl tlcvolapnicnt 
which will disprove the assumptions that the vvhole jiifaiU organism caniiiiL be 
brought under comprehensive observation and that unalysos of a bchayinr 
tern , when induced positions arc part of the observed pattern, "con.'-tituLe botii 
a feasible and a revealing method of studying the process of growth.” 

That the whole organism must be brought under comprehensive ohgervation 
is actually implied in Gcscll's definition of growth. He defines growth as a 
process which “organizes the individual.” In relation to somatic behavior this 
can mean nothing less than action which embraces the working logDilicr of all 
the parts capable of responding at the time. 



In this picture of a 2G-day-old infunl there is a certain organization of 
mechanisms, producing one total action configUTaiion. In the picture of the 
infant CGcscll's) in standing position a similar organization docs nut appear, 
Parts which arc capable of responding in the one arc in the other jirevented 
from free and spontaneous action. The dirfcrcncc in the dynamic reliiLiun.sliip 
of the head and arms to the trunk is obvious^ It is precisely the org anizalinn 
of the individual that is interfered with by the pressures on the thorax, axinae, 
and joints. If the protocols arc to be representative of growbh a.'i growth is 
defined, the behavior of the part can be accurately observed only in the con¬ 
text of the total behavioral respcjiBe indicative of organization . 
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EXPEItlMENTAL MATEUIALS AND METHODS 

Tlio tiKifJcii for llie research were living in the Home for Hebrew 

Inrniils Ne^^' York City, They were therefore of the same nationality and 
were receiving llie ^aiiU' niilrilional and routine care, 

The lioiiu' prnviHl to lie parlicularly advantageous for this study. Since 
Dr. Hi'iis iintiiiii/ed it niui carried on research there, the infants have puipcsc- 
fully iiiul coii.sineiiLly lieen unaided by adults in rolling, sitting, standing aiid 
walking. It was cniisidiTtHl defiirahio to have infants who were not in their 
geiicriil niuliiit’ lift* fxiicrienting [)u.siliu]is the effects of which were to be ob¬ 
served in the nxiu'rlini'hlal .situation. 

The nrganir.atiiiii of the orphanage as a whole was also of advantage in 
that It provKUts markctlly unlmrried and cheerful surroundings. Each infant 
has a niom of lii.s own with viU-gla-is French door and windows opening upon 
an uiunvcri'd inircii. The partitions ot the rooims are of glass, making it pos¬ 
sible for .III infant to watch the nurses moving about as well as other infants 
in adjoining roiiiii.s. rmni day to day each nurse has the same four infants in 
her chargi.', and i.s rctme.sted to take time to play with them during the morning 
bath, winch i.s given tn each infant in liis own room. The babies over four 

iiioiitli.s iilil are bniiight together in the afternoon for a playtime on the floor of 

the rcccptiiin riHini. 

Two griinii.s of infants were selected; one consisting of Llircc six-months-old 
bov.s wild were inakiiig effurls In roll from supine to prone, and the other con- 

sisliim Ilf three eight-'nidiilhs-old girls who were about to sit up while on the 

fhinr in the afliTniHiii.^. The.se uifaiils were all on the feeding used for normal 
infauLs and were either iKinnul in weight or within a pound of it, Although 
nil p.syclidlnipcal were made, the hahie.s .selected were considered normul by 
the pediiiirK.'Uiii. 

The plan wa.^* to take inovinn jMcturc.*^ of thc.se infaiit.s under Die fiillowlng 
two difreri'iil I'XpiTiiiieiilal iirou'durc.s, and In compare re.siilts. 

I'riiU'diir c No, I . The infant placed upon its back and left wiLhuiiL 
fiirllier l•llllullatldIl liy I'liich or .sound froiii the examiner. 

Pn icediire No. H . The infant placed upon it.s back and then by the 
exainmer drawn iiiTira piisiUoii which it could not itself assume without 
.idiilt aid. 

Nil liire.'< were u.sed in order to stimulate .specific activities such as rolling 
ur creepiin^ The inv.s the infants were ii.sing in Llicu beds when taken from 
their uwn riMiiicH in Die exaiiumng ronm were carried along citlicr by the iiifaiiL, 
ur the examiner. In Die latter ca.se, they were placed on Die floor within easy 
reach uf (he child. 

The |)li(diigra|ili,'‘ were alway.s taken in the same room, which was used 
only Inr Dii.^^ [luriiii.M- ai Die .viiiu* Lime daily. The infants were taken one at 
a Lime iiiln llie i‘xamiiiiiin rnom, iiiidri‘.s.sed aiul placed on the floor, A blanket, 
iiuiUre.'iii pad and a .'^lieet iif d.irk green flannel were used iindernealh and 
ainiUii'r .‘-liiet ul H.miiel Ininn on the wall heliiiid Die infaiiL, 

III (iriler III iiiimiiii/e Die pu.s'-iilnlil.v of armi.siiig fear reaclions, Die iiiLro- 
ducLinii Ilf Die iiilaiil.s lo the iilniUu'.raiiliing situation wa.s gradual. Deforu l)e- 
ilig taken In Llii' exainiiiiiig rmiiii at all, each infant liad, during Llie previous 
week, .‘<peiil a half limir a day on Die Hour ot iii.s uwii toiini. During the 
first week in Die exaiiiiiiiiig room Lliey were not undressed, anil il was only 
after tliri'c week.s iil lieing on ilie floor daily (Siiliirda,y.s and Siiiulays excepted) 
that they lea.'ied regarding tin- room and Die examiners and went about Die 
acLiviUcs they were accu.sl«med to carry on in Dieir own beds or on the floor 
ill the arternuiiii-s. Tlic fliitKl-laiup.s were iiilrodiiccd during the fourth week; 
aside rriiin liliiikiiig at fir.st ttie infants paid no atlontniii Lo them. Pictures 
Were taken on the last day of the fourth week, and thereafter always on the 
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last day of the week, since it was the furthest away from the break in the 
routine occurring on Saturdays and Sundays. 

A Bell and Howell IG millimeter camera was used. 

Attempts Were made to silence the camera. They were, however, unsuc¬ 
cessful, and the first films taken were so full of stops and starts that no flow 
of movement could be seen. A metronone, which .served to drown the sound of 
the cameia, was then used continuously in the room, and the speed of the 
camera was reduced from Qd to dO. After this adjustment the infants did not 
stop or, as far as could be seen, change their activities at the .sound of the 
camera. 

Each infant was left on the floor twenty minutes a day. The photographit 
lamps were put on for the last ten minuLcs of this time regardlcs.s of whether 
pictures were to be taken or not, in order to keep the scL-up con.slant, 

Due to limitations of time and equipment it wa.s possible to employ only 
one induced position. It is to be regretted that others also could not have been 
investigated, 


RESULTS 

In presenting the results, there arc a few simple comparisons to he made. 

1, When the infant was placed on his back and Icfl witliout furLlier 
stimulation from the examiner (procedure I), the organism a.s a whole did not 
at any time while under observation take a course through space similar to the 
course taken under procedure 11. 

Under procedure 1, the six-month infants kicked vigorously, rolled from 
suplno to prone, or engaged in activities preliminary to rolling .hucIi us pelvic 
lifting, and twisting or rolling to one side and balancing tiierc wIiiI.hI swinging 
the upper leg back and forth horizontally. Obviously, during luiiie of lliesc 
activities did tiic organism move througli apace in a direction similar to Llic 
direction in which the infant is taken in Fig. IG. 

Fig. 10. James: G months. Pulled to sitting by adult, 

Procedure II. 



The infants of eight months, even in the act of .sitting, likewise moved 
111 a direction different from their behavioral course under procedure II. They 
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liist lolled Crom supine to prone, then drew one leg under the pelvis, and start¬ 
ing from the lower back raised the trunk and head together, simultaneously 
drawing the leg out from under the pelvis gradually. 

Figs. 17 and 10. Mary: 0 months. Attaining sitting without adult aid, 

Procedure I, 




2. The atrucLunil configuration of the organism as a whole was different 
during all activities under procedure I from its structural configuration under 
procedure IL In both groups of infanta the spine, under procedure II, was 
flexed to such a degree as Do decrease the stature noticeably, both during the 
process and In the position maintained at the completion of the pulled-to-sitting 
activity. Neither in the process of an activity nor in any maintained position, 
did the infants, under Procedure I produce a similar posterior curve, thus de¬ 
creasing the stature. 
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Fig. 19. Mary; B months, Sitting 
attained v/ithoiit adult aid. 


Fig. 20. Mary; Same day. Sitting 
as i3ullGd-tO"Sitting by adult. 




The drawing-in at the anterior thoracic region and the pusliing down and 
outward of the abdominal regioni both accompaniments of the posterior curve of 
the spine together with the dGcrcaeing of the Btatuie, Is shown in the following 
picture of James, a profile view taken at the same time ns the picture next to 
it which shows him kicking vigorously. 

Fig, 21. James: G months. Fig. 22, Same; Procedure II, 

Procedure I, 




3. There is a very conspicuous difference in the bcliavior of the muscles 
of the back. Under procedure I there Is an oven spread of contraction through¬ 
out the saciospinalcs, and the back has an appearance of strength and case. 
Under procedure II, contraction is apparently not taking place in the back 
muscles of the six month infants and In the older ones it is concentrated in 
the upper, middle, and lower trapezeus muscles and does not take place in 
the lumbar and thoracic portions of the sactospiiialcsi and the back has an 
appearance of strain. 
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Fig. 20. Marvin: 6 months. Fig. 24. 

First coniihete roll, 
procodiire I. 



■■■!■ 




Fig. 25. Marvin; Same day. Pulled 
tu-sitting by adult. 


Fig. 27. Carol; Same day 
Procedure H. 


20. Carol: 0 months 
Procedure 1. 
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Fig. 20. James: 6 months. 
Procedure I. 


Fig. 29. James: Same day, 
Procedure II, 




4. There is also a marked difference in the behavior of tlie segments in 
relation to the trunk and head. 

In procedure II the legs arcj as Gesell describes them, "helpless appendages." 
In Procedure I they perform an integral part of the whole movement. The dif¬ 
ference in the behavior of the arm? is quite obvious; in one case they arc free 
to follow the head and trunk, whereas In the other, they arc forced to move 
upward, drawing the trunk and head along after them. 

5. Under procGduic II, the head sags; under procedure 1, it is usually 
extended whon the spine Is extended, and It never sags. 

We may gay, then, that the effects of the Induced pullod-to-sitting posi¬ 
tion upon the somatic behavior of these Infants occur in the direction in space 
taken by the organism, as n whole, in the structural configuration of the 
organismi in the relation of the parts to each other in use, and in the dlstribu» 
tioii of tenslcn. 


DISCUSSION 

The effects pointed out above are overt manifestations apparent to the un¬ 
trained eye. There arc others loss easily recognized, An approach to the latter 
can be made through the observations and resulting concepts of those experi¬ 
menters who have worked intensively with neuromuscular mechanisms, Since 
somatic behavior and the working of neuromuscular mechanisms arc inseparable, 
the interpretation of one must be made by means of an understanding of the 
other, 

G, E. Coghill's (0) well-known work on Aniblystoma gives u.s an exceed¬ 
ingly clear picture of the working of the mechanism in a simple organism. He 
concluded that behavior develops In Amblystoma by the expansion of a primarily 
integrated total pattern of action and the individuation of partial patterna with¬ 
in the total pattern. He also states that whether or not behavior in other 
vertebrates follows this plan of development 1ms become a quoabion of loading 
interest in the study of behavior. 

Work similar to Coghlll^s has been done with the human fetus. In a re¬ 
view of the genera! responses of human fetuses as shown by Minkowski and 
others, Davenport Hooker (7) states; “The interpretation which I would give 
to the results of human fetal responses is, of course, quite clear. Every bit of 
evidence, from the work of Minkowski and from the other unfinished studies of 
which I have been speaking, indicates that the responses of humai^ fetuses to 
tactile stimulation follow a Cogbillian sequence; first, the expanding total pattern; 
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theih the r:ither rapid process of individuation of specific reflexes from that 
total pattern.” 

"The type of stimulation used in fetal work is of great significance. It 
may be remembered that Coghilt used a human hair on Ambiysfcoina embryos. 
Angulo used a coarse hair. Windie used metal and fiber needles, cactus spines, 
and other blunter instruinonta, CacmicUacl used many types of stimvvlatota, but 
chiefly u metal or fiber needle, a coarse hair oi a brush. 

"1 have recently been using a aeries of graded stimulators, human and 
horse hairs, which are just stiff enough'to maintain, as they bend, a delicate 

chainomatic balance against weights of 10, 25, 50, or 100 mgm. .. 

Anione others, Minkowski, in working with early human fetuses, has warned 
tliat rigid atimulatDrs dearly cause direct muscle stimulation. In my opinion, 
'weighted* eatlicaiomctcrs, of the type mentioned, are the only proper 'method of 

applying atimiilatioii to secure reflexes.. After thirty years of embryo- 

logical experimental work, it seems to me advisable to use stimulators which 
offer the least po8.sibility of producing an unintentionally strong stimulus,” 

The significance of the results obtniiwd by these men Ini experimental work 
on human infants lies in the implication that there exists in the infant organism 
as well a "primary mechanism of integration" and that the infantas somatic be¬ 
havior follows the same plan of development as has been observed in Amblystoma 
and the human fetus. If this is the ease, it becomes essential, in order to ob¬ 
serve bcliavioral manifcslalions of the working of this mechanism, to heed Min¬ 

kowski's warning to avoid direct muscle stimulation. 

It is important at this point to cull attention to the photographs in the 
section of this paper called "Results", - taken under procedure 11, The direct 

stimviUtion of the slmuUlcr girdle and atm muscles is obvious; some of the 

specific effects have been mentioned. It remains now, in connection with the 
above writings, to draw alteiiliuii to the fact that tlic total behavior of the 

organism under pniccdurc II is a manifestation of the working of a "primary 

mccliuiiism of integration,” Unity is lacking. The beliiwior under procedure 1, 

however, shows a comparative unity, which is in cvidcrice in Figs. 30-32, as 

well as in all other pictures of the infants under procedure I, 

Fig, 110 P'K- Ol- 
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In regard to the relntion between aucli unity and the mechanism of total 
ijitegratioPi Coghill writes; ."The mechanism of total integraticn tends to main¬ 
tain absolute unity and solidarity of the behavior pattern, The development of 
localized mechanism tends to disrupt unity and solidarity and to produce inde¬ 
pendent partial patterns of behavior. In the Interests of the welfare of the 
orginlam as a whole, partial patterns must not attain complete independence of 
action; they muat be hold under control by the mgchanjani of total integration. 
Parts become integrated with each other because they arc integral factors of a 
primarily Integrated whole, and they remain integrated, and behavior is normal, 
BO long as this wholeness is maintained, But the wholeness may be lost through 
a decline of the mcchanlam of total Integration or through the hypertrophy of 
mechanisms of partial patterns." 

With the above quotation in mind, let us look at Figs. 33-40, a series of 
photographs which illustrate, I bclievci "partial patterns*’ of behavior produced 
as a result of work done upon the organism by the experlmcntor, That the 
Infant’s neurological mechanism will not of itself attempt a movement in the 
direction In which the organism is here being taken suggests that the diiectlvo 
lorco applied by the experimenter is bringing about this intense local contraction 
in the shoulder-girdle region, a development which will not take place whilst 
the Integrating factor within the organism itself is permitted bo function, and 
by means of its functioning to direct the behavior.. As has been pointed out, 
the infants in this experiment, left to their natural abilities, showed no such 
undue contractions, or tensions in spots. 

The work of Sherrington and Magnus on reflexes is classic, and the results 
arc now employed by the medical aa well ns the scientific world, Magnus, 
while working with higher vertebrates, happened upon a phenomenon which was 
of great interest to him and which led to definite conclusions concerning the re¬ 
lation of Certain reflexes to postural activity, The brief description he gives of 
how ho chanced upon the initial observation which led him on In a certain direc¬ 
tion may prove a help to the reader in understanding the ultimate result, Mag¬ 
nus CIO) writes: "Tlic limbs of mammala, as of other vertebrates, are built 
up of bony acgmciita, linked by a complicated arrangement of ligaments and 
moved and fixed by muscles; faciac also play a role. The whole system is 
easily movable in different directions. Our problem Is to explain how such a 
moving limb is at times used ns an instrument for very different purposes 
(such as scraping, scratching, fighting etc,) and moved freely in all joints, 
whereas nt other times it is transformed into a stiff and strong pillar , which 
gives the impression of being one solid column, able to carry the weight of the 
body . 

"Wc wore confronted with this problem during the investigation of de- 
cctebcllatcd animals, which had been operated upon by Dr. G. G. J. Rade- 
makcr, and of which the condition of muscle-tone had to be followed during 
the course of many months, It soon became evident that this was not a 
simple task, and that the state of tone of a limb at any given moment de¬ 
pended greatly upon the way in wliicb the tone was investigated. If, for in¬ 
stance, the dog Ls lying down in the lateral position and the resistance of one 
foTollnil) against imsaive flexion is mensiircd with the hand and fingers flexed, 
often no resistance can he felt. Eut if the latter are extended and pressure 
exerted against the pad of the loot, then the forellmbs become strongly ex¬ 
tended and can hardly be flexed at all, The same difference can also be 
demonstrated in intact animals. Wc klicrcfoic decided to make a more detailed 
investigation of these reactions.” 

In referring to the results of these and other investigations Magnus ClO) 
states, "the chief result of these Investigations is that posture is an active pro¬ 
cess, and is the result of a great number of reflexes, many of which have a 
tonic character.” 
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Another chancu discovery made by Magnua (10) is ol importance here, and 
la described by him as follows: 

"General static leactions In the decerebrate animal can most easily*' be 
induced by changing the position of the head, This was discovered by 
chance. Many years ago I prepared a decerebrate cat with croaa-section 
of the low thoracic cord, in order to study some reflex leactiong of the tail 
muscles. For this purpose 1 brought the animal from the lateral into the 
aupine position and noticed to my surprise a slow but very strong ‘pathetic' 
extension of the foielimbs, which disappeared when the animal was again 
placed upon its side. Otlier changes of position evoked also tonic reactions 
of the forelimbs. Subsequent repetitions of the same experiment showed 
that various animals reacted differently. A long experimental analysis, in 
which I was joined by my friend, Dc Kleyn, was necessary until we under¬ 
stood the phenomenon completely. As usual the rcault was comparatively 
simple. It is possible, by giving different positions to the bead, to change 
the distribution of tone in the whole body musculature, and (as far as 
deceibrate preparations are concerned) especially in the above-named group 
of anti-gravity muscles. The most striking reactions appear in the ex¬ 
tensors of the limbs and in the neck muscles, The effects observed are 
the result of the combined reflexes from the labyrinths and from proprio¬ 
ceptive neck-receptors, and as the relative strength of tlieso two influences 
vary from animal to animal, the different results of subsequent experiments 
can be undeigtood. In this way it is possible to impress upon the whole 
body different adapted attitudes by changing only the position of the 

head. The mechanism as a whole acts in such a way that the 

head leads and the body follows." 

The work discussed so far has been done on embryos and experimental 
animals, It remains now to draw attention to experimental work on the In¬ 
tact human otganlem, the importance of which work has been realized since 
clinical evidence proved that ncuro-muscular activity in man as well as in the 
higher animals is reflex in nature (12). Such investigation was carried on 
over a period of years by F. M. Alexander (1). In the introduction'^ to 
Alexander's "Tho Use of the Self” John Dewey writes: "Any sound plan must 
prove Its soundness in reference both to concicto consequences and to gener¬ 
al principles. . What wc too often forget is that these principles and facts 
must not be judged separately, but in connection with each other. Further, 
whilst any theory or principle must ultimately be judged by its consequences 
in operation, whilst it must be verified experimentally by observation of 
how it works, yet in order to justify a claim to be scientific, it must pro¬ 
vide a method for making evident and observable what tlic consequences 
are; and this method must be such as to afford a guarantee that the ob¬ 
served consequences actually flow from the principle. And I unliositatingly 
assert that, when judged by this standard, that is, of a principle at work 
in effecting definite and verifiable consequences, Mr. Alexander's teaching 
is scientific In the strictest sense of the word, It meets both of those re¬ 
quirements. In other words, the plan of Mr, Alexander satisfios the mo.'jt 
exacting demands of gclentific method." Alexander, as did Magnus, chanced 
upon a combination of reflexes which effected the concerted activity of the en¬ 
tire body musculature. He discovered through extended experimentation that 
the head and neck provide the controlling influence in producing this particular 
reflex action, and that a certain relativity of the head to the nock and head- 
and-neck to the torso brings about a distribution of well directed instead of 

^Psmilaslon granteii tiy E. P. Dutton tQ quote rron John Deweyiq introduction to F. Matthias 
Alexander's "Use of the Self." 
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misdirected energy throughout the entire body niusculaturep by means of which 
ali parts arc brought into ca-ordmite use, This certain relativity Alexander 
named the "primary control," since he found that, when actively present in 
any individual, it conditions all senaoiy-motor reactions, as well as brings into 
cooperation the combination of reflexes necessary to the gradual raising of the 
standard of use of the ncurO’mnscular mechanism. 

As Alexander puts it; "I wish to make It plain that whenever I use the 
phrase ‘use and functioning^ in relation to the human organism, 1 do not 
Indicate by It mechanical activity as such, but Include in the phrase all 
manifcatatlona of human activity Involved in what wo designate as con¬ 
ception or understanding, withholding or giving consent, thinking, reason¬ 
ing, directing, etc. For the manifestation of such activities cannot be 
dissociated from the use of the mechanisms and the associated functioning 
of the organism." The great importance of this is the discovery of a 
primary control of the reflex action by means of which the use, or "manner of 
use," of the organism as a whole is influenced. This is nob only implicit in 
hia discussion but also in the new trend in modern science which puts emphasis 
upon the study of intact living organisms in differing media. A presentation 
of this trend can be found in L, K. Fxank*s paper (5). With this emphasis, 
it becomes necessary to have both a criterion by which the extent of integrative 
action characteristic of the organism under observation can be ascertained and 
a technique which will facilitate the functioning of the "mechanism of total 
Integration." In dealing with the human organism, the only possible criterion 
is inherent in the use of the primary control of that organism: this because 
of the differentiation of manifestations arising from apparently similar condi¬ 
tions) and the diasiuiilarity of the changes necessary in the conditions from time 
to time during procedures which can lend to the eradication of those manifesta¬ 
tions, 

In experiments such as the one presented in this paper the use of the 
hands calls for special criticism, for it is a demonstrable fact that the human 
hands arc one of the most powerful stimuli to habitual reaction when they 
touch another human being. Hence any person who attempts to help or aid 
an Infant in such experiments ns wc arc dealing with should be well experienced 
in such use of the hands, while realizing a high standard of co-ordinated use in 
himself through the employment of the primary control. It can be demonstrated 
that tlie results which accrue in this connection from the use of a particular 
person's hands will be in accordance with the standard of co-ordinated use of 
the whole mechanism which makes the use of the hand possible. The photo¬ 
graphs presented here afford proof to this effect and the most casual observer 
cannot fall io be struck by the obvious mal-co-ordination. Thus it appears 
that a problem of large scientific and educational significance, when approached 
experiiiicntally, yields niaterial that points to the need for reorganizing the con¬ 
cepts of motor activity and the study of motor development. The implications 
of this (or education are far-reaching. 
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AGE diffehences in behavior at 
THE NUHSERY SCHOOL LEVELI 

LaBERTA A* HATTWICR AND MOLLIE KHOM SANDERS 

Laymen and tecliniciiins alike are mtereated in finding and understanding 
diatinguisliing cliaracteriaticfl for the different age levels. "What are the abili¬ 
ties and interests of the 2 year old? What can I expect of a 4 year old in 
the way of self help? In social bchnvior? What stages, if any, do children 
go through Qa they mature? Are certain behavior difficulties characteristic ol 
certain age levels or stages of development?" Both in gathering of laymen, 
where children are being discussed, and in scientific circles, where research 
projects are being planned, Questions such as these occupy a conspicuous posi¬ 
tion. 

As evidence of the above fact, it is interesting to note that no other fac¬ 
tor has been more consistently included in studies of children than that of age 
(1, p,41, p.130). Most of these studies, however, have dealt with a single, 
rather isolated aspect of behavior and have made the age analysis secondary 
to other alms, Curiously enough, attempts to make comprehensive studies of 
ngc differences per sc -- especially at half year intervals as in the present re¬ 
port -- have not only been scarce but have usually been discouraged and dis¬ 
approved. Environmental factor.^ and individual variations in behavior have 
been considered too great to justify the use of such fine increments ns these. 

Practical dcinaiuls would now .seem to justify the more direct and detailed 
approach to the .study of age differences, Today, more than ever before, chil¬ 
dren of 2i 2-1/2, 3, 3-1/2 and 4 are entering schools. Teachers arc faced with 
the task of guiding these children so as to insure optimal development, In such 
n situation tlic teacher needs some understanding of age differences within the 
nursery school level. She needs to see these differences in perspective, not just 
as isolated facts assembled from here and there. True, the findings which re¬ 
search can supply may not hold for individuals, they may not even be sharply 
defined fur groups, but even so they should provide a helpful starting point for 
a program which attempts to further developmental needs. 

The present study, which represents one aspect of a larger project, was 
made to determine what behavior difficulties and personality characteristics, if 
any, do distinguiah children at 2, 2-1/2, 3, 3-1/2 and 4 years of age, It 
was hoped that Die .study might throw some light on the dcvclopmenta) aspects, 
if any, of the so-called behavior difficulties of preschool children.^ 


SOURCE OF MATERIAL 


5uljJcct.s 

The main group of subjects for the present study consisted of 555 children 


^:ii'iu,i]ful for niiti for i coinpaiiloji arilclo o.i nex rtirferenceg (see ChllJ 

Devolop.i‘'iu., r-oi:rir,;)(?r, i'j;w) >isr«l)y .’xuinded lo none II, Alachulor whose cooperation has been 
r.osr, valiPiblP la airil varlou:» otrer studios wide ty tlie sienlor author. Coliocclon a/id 
iPcnirMii' or hau koi'p padp pnasUilt! h*' ths cooperation of the ataFfa and associated perijoanel 
or r.Do Wl'A Miiriorlc;-. of CMcsko and the 'Jluiietlti Piitillc School Nuracrles. All cf tlioae nurser- 
Ufl are dlrccte'l hy ronn Al;«huhJr. 


^As Oil'; aspect of the presni.t study on attflmpt was irade to nbstract and synthesize Isolated 
Ofee rindliipa for liOhQVlor at the pre-achool level. Wide dlftercnces In terminology, metiiods, 
aju grouplnp:3i ere,, :r,ade U Imposaihlc, hwevor, to complete this worlt. The analysis hy Jones 
and DurKs (i) It reconmenrted Instoad. 
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who were distributed by age and sex as follows; 


Number of Cases 

Age 

Boye 

Girls 

ToUl 

2 

10 

13 

23 


34 

40 

74 

3 

74 

89 

163 


98 

93 

191 

k 

52 

52 

104. 

Total 



555 


All of the children studied were enrolled in nursery schools. Although 
American children were predominent, the group also contained Negroes, Italiang, 
Mexicans, Poles and children of mixed European extraction. A previous study 
(2) contains a more detailed description of the first 335 cases. A comparison 
of paternal occupations for this latter group with the U.S. census for 1930 
revealed a marked similarity in distribution with the exception of tlie agri¬ 
cultural group which was not represented among the experimental subjects. 

Length of Nursery School Attendance 

It was necessary to obtain the present data in the fall of twu successive 
years. Since many of the schools Involved remained open twelve montlis a year 
--and children wore not infrequently dropped and replaced at irregular inter¬ 
vals thieughout that period-- \t was imposaihlc to secure enough cases for com¬ 
parison when the age levels were equated for time in nursery school. Thus 
nursery school attendance is a. variahlc factor which tends to operate In favor 
of the older groups. The median difference in length of nursery school attendance 
between any two successive age groups was found to bo one montli, while the 
greatest difference between any groups {that between the 2 and d year levels) 
was approximately five months. 

Since this difference might invalidate the present findings, a check on its 
influence was secured before further comparisons were made, This cheek con¬ 
sisted in comparing the present, total set of data, with age data mutclicd for 
nursery school attendance, Matched data were available from a previously pub¬ 
lished report (3) for 1) forty 3 and 3-1/2 year olds and slxty-two 4 and 
4-1/2 year olds who had been in nursery school six weeks or less and 2) an 
equal number of children of the same ages who had been in nursery .scliool 
seven months or more. For comparative purposes the present ago data were 
thrown into the same age groupings aa the previously published material. 

The two sets of data in which age groups were equated for nursery school 
attendance were found to yield the same trends in behavior between successive 
age groups as do the data presented ip this report. The actiuil percontage.'i 
in these three sets of data were also comparable, the average difference be¬ 
tween the present and the six weeka' data being 0 per cent and Unit between 
the present and the seven months* data 7 per cent.'’ 

Tha different sets of data did not agree on '‘secretly takes properly of 
others” (either to any or L'o an J)abitiial degree) and "liabitually a-vks un¬ 
necessary help". These traiLs have been omitted from the age coinpurisons in 
the present report. 

The matched data revealed no age difference for “wriggles a great deal 
when sitting”. Since they did not actually CDnCrudicL the present hmliugs, and 

•^other comparisons (In pflrcentnHca) rollow; 

0 wneka' Bi'o'.ip 7 montlis' p.roup 

Range or dlrferencsr. 0-10 0-26 

Eotli psrtentlle 5 5 

75th DsrCiS.itUe q 10 

2Q 
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since the present data are consistent for both “any" and “habitual” groupings 
this trait has been retained. 

In general, the variable factor of nuracry school attendance does not seem 
to have materially influenced the present results. When we stop to realize that 
the diffciencc in nursery school attendance between successive age levels was 
only one month it acems logical that any effect or this factor would be alight, 

Method 

The data for the present study were obtained on a special rating scale, 

TlJC general scope covered by the items includes eating, sleeping habits, elimina¬ 
tion, nervous tendencies, gpecch, fears, relation to adults, relationships with 
other children, and general peraonaUty and emotional reactions, Specific items 
are indicated In Table I. 


TADU: 1 


FflRiUHICr OF DFJlAVIOfl HABIK AHD PERSOHALITlf TIUITS IN PHESCHOOL CIIIUJUEN^ 


Dehavior^ 

Ko. frequency 
Caoeg/' Any Marked 

Behnvlor 

Ho. Frequency 
Caacs Any Marked 

Aoka unncccflsnry help 

569 

.09 

.20 

Twiats hair 

569 

.49 

.00 

Leaves tasks Indoi^plclc 

57.) 

.89 

.27 

Faora hljsb plccns 

566 

,/;fl 

.09 

Vaatco tine nt roullnos 

569 

.41 

.30 

Daydrcana 

571 

.47 

.15 

Ipnornt! reiiueotfl 

570 

.76 

-25 

Avoids play with oLhnre 

570 

.46 

.11 

sinya n«akc long at nQ|' 

/,&ft 

.75 

.37 

Chew ohjcclfl 

569 

.44 

,06 

Dnikdlpc nl nonIn 

520 

.79 

.33 

Holde body tonsc 

566 

. 49 , 

.08 

Vripplrn *hcn alLtlnp 

563 

.69 

.23 

Duehca Into dnirrcT 

570 

.9S’ 

.06 

Lookfl for urniau 

571 

.68 

.16 

Dclolce fanciful stories^ 

569 

.38 

.06 

CrlUrlrofi nllierr^ 

57J 

.68 

.13 

Liepa or hlle 

555 

,99 

,16 

Pefucoa lo comply 

569 

.66 

.17 

Sucks thumb, day or nleht 

569 

.37 

.10 

PefuBOf: Lo hhni'p 

569 

.6/. 

.13 

Fcaru strange people 

564 

.97 

.04 

Avoids i'li:k3 

571 

.69 

.16 

.Shrinks from notice 

570 

.36 

.07 

Beslclb nl rriit 

561 

.62 
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Sonkc alLcntlon^ 

567 

.62 

.10 

la joaloua 

571 

.35 

.03 

Criffl toslly 

569 

.62 

.15 

Biles nails 

569 

.92 

.94 

Plckfl hOL'C 

564 

.62 

.11 

Secretly Lakes property^ 

570 

.30 

.09 

Plflvo rlMi fliif’orn 

569 

.61 

.20 

linn Icmoer outbursts 

560 

,29 

,03 

Nofusch food 

519 

.69 

.16 

Brcnkn loys9 

571 

.28 

,93 

Grata Loyc fron children 

553 

.59 

.15 

Twitches^ 

569 

.28 

.94 

l,aup,hii, fliiuealfi, Ju.nii.'i^ 

569 

.59 


llondlns sex organs 

56B 

,20 

.04 

Dodneo oLhur.’i 

57) 

.57 

.U 

Wets sell’ during dny 

560 

.26 

.05 

Gives in Lno easily 

571 

.57 

.09 

Fenrc animals 

551 

,2/. 

.92 

Id haH La rraeon with 

570 

.56 

.15 

fears loud noises 

558 

.21 

.92 

Sulks 

572 

.55 

.11 

HUrepresenls raCL89 

571 

.22 

.09 

Renulnti Leniic nL recL, niip 

560 

.55 

.12 

SLuttera 

557 

.19 

.05 

Stnyo clos'; lo nduU 

571 

.5/. 

.11 

Vela self during nap 

509 

.19 

.03 

Slurs nr uprnk.'i indlstinrt 

566 

.51 


Cenlj'E-B lo be fwl 

521 

.13 

.03 

SLoys a*(ikn durUu’ nnp 

m 

,51 

.16 

A*.al:Gns cryinr 

477 

.12 

.01 

ALlnnkii nllinr/: 

571 

.51 

.’)9 

Hlstrontr, nnlmnls 

551 

,n 


(l|’i,u!iblnii or Tililtii’.h 

57 ; 

./.9 

.10 

herurpiUtH.H food 

521 

.09 

.01 


^TDilr.ii ill r,lit: nlmvt! wM^^ ri^voaictl no connlswin, ag*? dirrertUici'a and v;blch are noL 
dlnciiM.'iod In m folloWriv rircUon.-i ■ro.ilr.i.s iit nini", fiex organa", "ntuclcs 

olliorii", "I'lhirerir.;-, iiiiiwilr.", "nujkn". dnyflromn-!*, "i-wlfita Imlr", "cliewa objucts". U la of 
intoreor, tlmi irnnii 6ri‘ trnus all of tiMcli oriftn Teri’-^CT. y.nv'tmz icugIdus or emotLonfii lu- 
oecuru,y. 

^"Aiiy" ocniiTonct? Ivvi been osnd as th« basis foP I'anKln,^ Deliavior In die Mblo. 

'■^'Ccr'-,pl(ite worillrii' of Djcsp Uonia on t>ie raLln^i Scale la ag follows; Cons co adiiU, wUli 
crltlcisiii of odicrsi QVo)il-'i ociIvUl^s invoivlnp rlsiii saeks aCvOniiori by calling or shewing 
off; .'jijiji'.aifi, Jijroj»r. around excessively; relates fanciful scorlns as real; secretly 

takes Droporty of oihors; breol-.s toys, leers books, marks nimlHire; twitches any part of the 
body I fiiifircprcscnts facts to p.&ln on and. 

*^Thl 3 BTialysls ViHS irartc some what separately from that In roUowlne ora tables and Includes, 
In aiJilltloi, lo thfi subjects already closcrlled (p.Z7), twenty-four 4i year olds. 
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Children were rated in terms of how frequently the given behavior had 
been observed during the past month; ''never", “less than once a week", "once 
a Week", "aeverai times a week", "daily or more'*. Each child's score was the 
average of three independent judgments made by teachers who were in daily 
contact wUh the child in the school. 

Reliability of Ratings . Each teaclier was asked to rc-rate two of her 
children, on the sixty items, o week after the first rating was made, The 
agreement between first and socond ratings (based on an average of lO'l judg¬ 
ments each) ranged from 73 to Ofl per cent in the case of individual teachers, 
The median agreement was 05 per cent, 

To tost the reliability of sampling, the data were also analyzed in two 
separate groups, one with 336 cases, the other with 237, The rank order 
correlations obtained from ranking the behavior items, on the basis of these 
two sets of data, were .00 ,02 and ,92 .01, 

Analysis of Data 

In the analysis, the percentage of children showing a given characteristic 
was determined for each degree of frequency, Separate age charts were sccurcc 
on the basis of 1) the percentage of children showing the behavior to "any" 
degree and 2) the percentage of children showing the behavior to a marked or 
"habitual" degree (interpreted as several times a week, dally or more). 

The present age groupings were so made that the render might throw the 
data together into the customary twelve months’ divisions, it desired. The 3 
year old (two years, six months to three years, six months) would thus be 
represented by the 2-1/2 and 3 year old data and the 1 year old by tlic 3-1/J 
and <1 year old data, 

Only the last half of tiic second year is represented. Sufficient cliildren 
below 24 months of age were not enrolled in the scliools to make a .study of 
children between 1;0 and 2iQ possible. This docs not noticeably Ict^scn the 
value of the results so far as nursery school teachers arc concerned, for most 
schools do not take children before 24 to 30 months of age, 

A very detailed study has been made of all the "peaks" and rapid declines 
or rises noted in a given heliavior trait at successive nge levels. The statistical 
significance of such differen'ces has also been determined. In the summarized 
report presented in the following pages, the figures for the most ouL^tanding 
differences arc preaented. 

BEHAVIOR OF ALL PRESCHOOL CIIILDIIEN 

Table 1 contains a list of the behavior studied and of the percentage of 
children who exhibited each type 1) to any and 2) to a marked degree. 

Comments 

Approximately half of the traits studied were observed to occur to some 
degree in the majority (50 to 03 per cent) of the children. Even in the 
rather select environment of the nursery school 20 per cent or more nf the 
children showed habitual tendencies to 

Ask unucccssiiry help 
Leave task.s incomplete 
Waste time at routine 
Ignore requests 
Stay awake long at nap 
Dawdle 

Wriggle a great deal when sitting 
Resist at rest 
Play with fingers 
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Laugh, squeal, jump aiourul excessively 
Slur or speak indistinctly 

Those cliaractcriaticg wliiclj were found to some degree in 50 per cent or 
more of the cliildren and which were habitual in 10 per cent or more of the 
cflsea fit into tlie picture which moat of us already have of the preschool child, 
Preschool children arc necc.aaarily depe ndent upon adults --hcnco aucli over- 
reactions as "asks unnecesaary help", "looks for praise", "goes to adult with 
criticism of others") "seeks attention by showing off", and "stays near adult’^ 
They still huve madcfiuaUjnot^^ and ahoiL att e ntion spaii s^-hence be¬ 

havior as "leaves tasks incoinpietc”, "wastes time at routines", "dawdles". 
Preschool children arc recognizedly very active --hence "wriggles a great deal 
when sitting" and “lauglia, squeals, jumps around excessively". They are rec- 
ognizcdly nytivistic- -hence "ignores requests", "refuses to comply", "hard to 
reason witli". They arc also 5elf-centcrcd--hcncc "refuses to share", "grabs**, 
"hasaes", "attacks otbera". Similarly most of the other traits in the first half 
of the tabic reflect recognized characteristics of childhood, 

The behavior found in less than 5Q per cent of the children at any time 
and in less than 10 per cent of the children as an habitual tendency (the last 
half of Table I) seems, in general, to be more heavily weighted with emotional 
adjustments than docs that previously described* All of the fears, the majority 
of the nervoua tendencies, and such behavior as jealousy and tamper outbursts, 
for Instance, fall into this class. It may be that emotional adjustments as a 
whole arc more rcprc.^icntativc of individual needs than of a general develop¬ 
mental pattern. 

Obviously the interpretations given above arc matters for conoecture. Wliat 
is development and what is not can be settled in no such abstract manner as 
this. Neither can the following analysis provide the answers. But by secur¬ 
ing a mure critically descriptive picture of the various age levels than we have 
had before, wo .should obtain a better basis for seeking and understanding de¬ 
velopmental trend.s a.s well ns behavior difficulties at the preschool level, 


DETAILED ANALYSIS OF AGE DIFFERENCES IN BEHAVIOR 
AT THE NURSERY SCHOOL LEVEL 

THE TWO YEAR OLD (2:0 to 2;B) 

GENERAL TENDENCIES 

Children of two exhibit many tendencies which, in the normal course of 
events, tend to decrease gradually and regularly throughout the preschool period 
(Tables II and III).^ 

CommeiUs 

These tendencies at two seem to be rooted largely in a lack of control, 

Lack of physical control is seen in "wets self" and "breaks toys". Lack of 
vocomoLiir ointriil is .‘icon In ".'ilur.s" and "lisps", and possibly in such accom¬ 
panying difficulties a.s "liard to reason with", "whtncb and grumbles'*. Lack 
of emotioiiiil control i.s .suggested by "cries easily". The presence of these in¬ 
abilities may al.so make for the two year old's lack of social interests and his 
hesitancy in seeking new experiences--may in other words lead to such behavior 
as "avoids play with others", "shrinks from notice", "feats strange people", 
"refuses food", "desires to he fed", 

“^Traits CypicaL 0( wore tlian one age level ere Included in the table for age ac whlcb 
they roacO a more derinlte turning point (always the latter or the two levels| in chla case 
Tahio III). 


31 



HATTWICK AND SANDERS; BEHAVIOR 


TADLF 2 


BHJAVIOR HOST FUKil/EirT AT 'WO 
(?.;0 lo 2:5 inclunlve) 




Aec Levels 


Agej 


CInncca 

Dchfivloi’I 

T' 




A 

Com- 

Crll.icnl 

in 





PsUo 

199 

PerccnLngf 

Chonlng Behavior Lo Any Dc,']ree 



Avoids play with oLhora 

.SI 

.73 

.52 

.39 

.3!> 

2 4 

5.42 

109 

Shrinks fron notice 

.7f. 


.a 


•3A 

.1 21 

.MB 

Kfl 

Tlcruaes food 

.73 

.60 

.65 

.61 

.57 

2 4 2 .! 

1.15 

87 

VeLfl oelf, day 

.61 

.57 

.31 

.17 

.11 

2 4 4 

4.67 

IW 

Suckfl Lhiimb 

./.6 


.a 

.36 

.34 

2 4 4 

i,m 

34 

Desires to bo fed 

Crlco enaily^ 


.28 

.18 

.10 

.02 

2 4 4 

2.'y) 

199 

.83 

.7/. 

.62 

.67 

.49 

2 4 4 

3.?) 

ion 

Liapa^ 

.59 

•AS 

. f ,0 

.3/, 

.37 

2 4 3 i 

2,?J 

O ') 

Pero^nLnee Shovlnn Bohovior 

lo Hnvked Rearer 



Avoids piny with others 

^16 

T17 

ar 

TliT 

7)6 

^.rr 

1.19 

93 

Shrinkc from notice 

.17 

.11 

.07 

.*)6 

.07 

2 4 3 

1.33 

92 

HefUGes food 

.33 

. 2 ? 

.18 

.15 

.1? 

2 44 

1.94 

37 

Kela sail 

.26 

.11 

.')6 

.01 

.0/, 

2 4 3 i 

6? 

199 

Sucka thumb 

,18 

,U 

. 1 ? 

•09 

.08 

7 4 4 

1.14 

37 

be&ircs Ici b& fed 

.09 

. 0 /. 

.OA 


.91 

2 4 A 

1.27 

39 

Dawdleo at wGalEJ 

Plftys wlLh.flngers’ 

Picks noss^ 

.55 

./,0 

.33 

.36 

.31 

2 4 4 

2.11 

98 

.30 

.2S 

.23 

msi 

.17 

2 44 

l .?5 

89 

HI 

.17 

.16 

.11 

.11 

2 4 4 

i.Ba 

9 ’/ 

Breaks Loya^ 

. 1 /. 

KM 

.01 

.02 

. 9 ? 

2 4 24 

1.49 

V 

Fenra loud noiacs^ 

.10 

.02 

.02 

.02 

. 9 ; 

2 4 23 

1.25 

«9 


^TraiLa In this and tliQ foilowtrK tables have boon ranked bo tliftt tbooo which arc hlish in 
both |n^ and marked urouplnfls prenedo chose which appear In only one grouping and (S) do thob 
Che higher rrsduonciaa, within tne above Units, are given firgt pineo, 

^Aa habitual occurroncoa. theac traits are nose frequent at yonra. 

^As gonehal occurrarcOs, ■dawdlos*, Is unrelated to agci ‘riOse^plcKlns' and ■ piny with 
fingers" tend to Increase with ago but present too Irregular a pattern to bo Included among any 
age cables; 'breaks coys" and "ferrs loud noises", are as frequent or more (roqueitt at eo 
at 2 . 


It Is not improbable that some of bliis behavior at two - as "cries easily", 
"sucks thumb", "dcsiiea to be fed" - is more truly an infantile than a tsvo 
year old pattern, and that it has persisted largely because of common en¬ 
vironmental weaknesses. Both "desires to be fed" and "cries easily", for ex¬ 
ample, would no doubt disappear earlier if the child were expected to feed him¬ 
self when able and if lie didn^t get what he wanted by crying, 


HABITUAL REACTIONS (BEHAVIOR PROBLEMS) 

In practice the types of behavior just discussed are considered a problem 
only when they occur very frequently or habitiialiy, The present section is 
based upon such habitual occurrences. 

Comments 

On the whole the behavior most generally found in tlic 2 year old is ul.so 
a more frequent problem at this level.^ In other words, the disciisaion given 
above for behavior tendencies also holds for behavior difficulties. The addition¬ 
al behavior difficulties found in Table II for the 2 year old only serve to 
exemplify further the preceding points, 

Lack of physical control would seem, for instance, to bo at least a partial 
factor in the so-called dawdling of the 2 year old. Lack of social interests 

®Tfie C.W0 erceptlona to tjiig arc "cries ea.'illy" and "llapa" wbich, while frequent at 2, 
are slightly inore so a.t aj. 
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TABLE 3 


DEIIAVIOn VIHCH REACHES A PEAK OH TOHNING POINT AT 3i 
(2;6 lo 2:11 inclusive) 


Behavior^ 

2 

Age Level 

~n 3 31 

4‘ 

Ages 

Com¬ 

pared 

Critical 

Hallo 

Chances 

in 

100 

Percentage Showing Delwvior to any Degree 

Ignored requeoLs 

.74 

.64 

.75 

.74 

.74 

2i 43 

1.55 

93 


.56 





2S&2 

0.95 

03 

Avoids activities involv- 

.73 

.67 

.60 

.58 

2J 4 2 

1.47 

93 

ing risk 

.65 





2i & 4 

2.11 

96 

Grabs toys 

.72 

.60 

.52 

.63 

24 & 31 

3.06 

100 

Refuses Lo eharo 

.54 

,72 

.64 

.61 

.70 

24 4 2 

1.49 

93 


.61 





24 4 31 

1.65 

94 

Refuses lo comply 

.72 

.69 

.66 

.64 

24 4 2 

0.91 

82 


.65 





24 4 4 

1.06 

85 

riQi^ to reason with 

.66 

.54 

.54 

.52 

214 3 

2.06 

98 

Slurs 

.66 

.67 

.54 

.45 

.44 

24 4 31 

3.32 

100 

Stays close to adult 

.43 

,66 

.55 

.49 

.51 

24 4 2 

1.97 

98 







24 4 31 

2.66 

109 

Grumbles or whlnea 

.61 

.60 

.50 

.45 

.51 

244 3i 

2.16 

93 

Glvos in too easily 

.52 

,60 

.43 

.57 

.57 

24 4 2 

0,67 

74 

Aslcs unneccssnry help^ 






2443 

2.46 

99 

.65 

.82 

.74 

.71 

.66 

21 4 2 

1.55 

93 

Fears high pUcos^ 

.45 

.59 

.57 

.45 

.35 

24 4 4 

24 4 2 

2,19 

1.16 

99 

87 

Breaks toye^ 






24 4 4 

3.24 

100 

.41 

.42 

.13 

.23 

.23 

21 4 34 

2.92 

100 

Fears loud noises^ 

.17 

.23 

.27 

.2) 

.15 

2} 4 2 

0.69 

82 







2i4 4 

2.06 

98 


Pcrcentaee 

Showing Behavior 

lo Marked Degree 


Ignores requoaba 




.24 


24 4 2 

0 . 9 s 

k ■ 







2J 44 

2.06 

98 

Avoids aclivLUcs Involv- 

.14 

.29 

.19 

.14 

.09 

24 & 2 

1.67 

96 

ing riek 






2U4 

3.34 

103 

Grabs toys 

.13 

.29 

.15 

,12 

.12- 

21 & 2 

1.76 

96 






2U31 

2.70 

lOD 

Refuses to ohare 

.17 

.19 

.15 

.11- 

.09 

2444 

1.85 

97 

liefusos Lo comply 

.13 

-23 

.16 

.18 

.17 

24 4 2 

1.10 

B0 






21 4 4 

0.99 

04 

Hard to reason with 

.22 

.20 

.13 

.15 

.14 

2U3 

1.30 

90 

Slurs 

.12 

.40 

.25 

.19 

.19 

21 4 2 

3.11 

100 







21 & 31 

3.30 

100 

Slays cloBo Lo adult 

.04 

.21 

. 08 - 

,10 

-05 

21 4 2 

2.70 

100 






21 4 4 

3.08 

100 

Grumbles or wJiineo 

.09 

.17- 

.11 

.06 

.10 

21 4 2 

1.01 

84 







21 434 

1.91 

97 

Gives in loo easily 

.00 

.12 

.09 

.10 

.06 

21 4 2 

3.16 

100 






21 4 i 

1.33 

91 

Wastes tlmo at routines^ 

.09 

.42 

-38 

.25 

.23 

2\ & 2 

3.99 

100 

CrloD caolly^ 






21 & 4 

2.64 

99 

.17 

.22 

.18 

.13 

.12 

21 4 2 

0.54 

71 






21 4 4 

1.73 

96 

Linps^ 


.22 

.15 

.17 

.14 

2\ 4 2 

0.37 

64 






2l 4 4 

1.35 

91 

Rushon into danger] 

.04 

.10 

.05 

.03 

.07 

21 4 2 

1.09 

66 






21 4 n 

1.89 

97 


^For order of tralCa see footnote i, Table II. 

^For habitual occurrence "aaka help" waa not Included in the report (p-zai-Tears high places", 
"brealta toys', 'fears loud noise", were post frequent at 3 and g reaiMJctlveiy. 

®For any occurrence "cries easily* and •lisps* were most frequert at 2 and "wastes time" 
and 'rushes into danger" were unrelated to age. 
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would BGem to undcrly “lefusea to share" - (in Table III alncc it ia equally 
outstanding at 2 and 2-1/2). "Picka nose" may also be a partial index of 
non-aocial interests since it is a socially unaccepted trait and would conceivably 
tend to decreaae as the child becomes more interested in other people and in 
their opinions, 

Such behavior as "picks nose" and "plays with fingers" may bo in part 
an infantile carry-over of interest in aeif-mnnipulation, Fear of loud noises la 
a recognized tendency In infants and would seem to bo another infantile carry¬ 
over. Ib, Interestingly enough, dlaappcara almost completely between the ages 
of 2 and 2-1/2, 

Further Commenta and Interpretations 

If we had been able to secure aubjecta of a younger age we would un¬ 
doubtedly have found that some of the behavior discussed above really reaches 
its peak in infancy, and that the 2 year level marks but one step In the 
gradual decreaae of the behavior. Crying, wetting and the types of self- 
manipulation already noted seem to be examples at point. 

father forms of behavior discussed seem to be more specifically descriptive 
of the 2 year old’s life. The 2 year old's inadequate motor and vocomotor con¬ 
trol and his undeveloped social interests seem quite naturally to make for 1) 
occasional lapses in physical control, 2) speech inaccuracies and difficulties, 3) 
a paucity of social activities and intcicsts, and 4) a general hesitancy in ad¬ 
venturing or accepting new experiences, 


THE TWO AND A HALF YEAR OLD (2:0 to 3:0) 

GENERAL TENDENCIES 

Behavior moat often observed at 2-1/2 is listed in Table HI. 

Comments 

It is apparent that much of the behavior singled out for discussion at the 
2-1/2 year level is present in a large percentage if not the majority of chll,- 
dren at other ages. In other words a first hand observer would probably be 
unable to see age differences in these traits, The critical ratios, however, in¬ 
dicate that these types of behavior are more pronounced at 2-1/2 than at other 
age levels studied and hence suggest that they may have special significance 
at this period. 

What at first may appear to be an heterogeneous assortment of traits-- 
as "refusing to comply with adult requests", "ignoring requests", "asking un¬ 
necessary help", "grabbing toys", "giving in too easily", "refusing to share", 
becomes understandable if we realize that the child at 2-1/2 is In the oarly 
stages of active experimentation both with materials and with other Individuals . 
He probably asks help, just as he refuses to cooperate, because he docs not yet 
have the proper perspective on his own abilities or inabilities. He gives in, 
just as he grabs or refuses to share, because he docs not know as yet what 
are the best ways of making social contacts, He avoids risk juat as he rushes 
into danger^ because he has had insufficient experience in the past to be able 
to judge what is and what Is not harmful, 

The negativism which has long been an accepted but somewhat isolated 
characteristic of the 2-1/2 and 3 year old would seem from the above facts to 
be but one aspect of this general expcrirrientation. "Refuses to comply", "ig- 


a 

Seo section on "habltualn behavior. These were no differences In Che proportion of 
children shoving any tetidObcies to rueh Into danger. 
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nores requesta", "rcfuacg to aharc”, arc no moic significant than “aaking un- 
ncccaaary help", or than gome of the other types of more submiaaive hehayioT, 
fn addition to the above traits the 2-1/2 year old still displays many of 
the characteristics common to the 2 year old. He frequently "breaks toys", 
an indication that he still lacks adequate motor control and an adequate under¬ 
standing of the care of materials. He still "slurs", "Is hard to reason with” 
and "whines and grumbles"i He also displays a tendency toward temper out¬ 
bursts CTahlc IV). These facts suggest that the 2-1/2 year old still lacks 
flccurate vocomoLor control and that he has not yet learned to replace the 
emotional behavior of the infant with his newly developed ability to talk and 
hciicc to reason. Apparently development along these lines is not so great as 
to bring about obvious differences in 2 and 2-1/2 year olds. 

HABITUAL BEHAVIOR 


Comments 

The various examples of active experimentation noted above are equally 
conspicuous in the list of behavior problems typical at 2-1/2. "Avoids risk" 
and "rushes into danger’* occur side by side. So do "refuses to ghare", "grabs 
toys", and "gives in too easily". Other examples include "refuses to comply", 
"ignores requests" and "stays close to adults". 

The difficulties associated with learning to talk arc also conspicuous in the 
problems of the 2-1/2 as well as the 2 year old. At the risk of undue repeti¬ 
tion it scemg Justifiable to raise the question as to whether adults adequately 
realize what a difficult adjustment language acquisition involves or how many 
phases of behavior it may effect. 

Wasting of time at routines is a conspicuous problem at 2-1/2 (and also 
at 3). It was, in fact, the one problem about which teachers seemed most 
aware. It is natural that routine habits would be conspicuous at this level, 
for it Is here that cliildrcn arc first expected to, and are most actively trying 
to help themselves, It is also probable, however, that we use a fallacious 
standard in judging this behavior. If wc judge in terms of time, as most of 
us tend to do, wc must remember that the child naturally takes longer to do 
a task alone than with assistance, such ns he had at an earlier age. 

Further Co in men tsji n d Interpretation 

The present section gives us a setting for the previously isolated but ac¬ 
cepted fact that negativism is greatest in children between 2-1/2 and 3, The 
section has Indicated that a number of contrasting forms of behavior--giving 
in too easily as well as refusing to comply or share, avoiding risk as well as 
rushing into danger - arc prevalent at this age while the child is seeking, 
through active experimentation, to know what are the best ways of handling 
the situations Lliat he must meet. Negativism is only one of these exploratory 
types of b eliavior . It has been in the limelight so much in the past that it 
has no doubt Leiuled tu obscure these other equally significant reactions. 

The very iiiulLipliciLy of reactions which the term iiegativLim has been used 
to imply lia.i also no doubt made for confusion. In most studies the term 
ncRUtivism has included all forms of beliavior other than complying with the 
staled task. Thus crying, clinging to mother, or hanging one's head were con¬ 
sidered IIS negativlstic as a defiant "no"! or as hilting, kicking or throwing 
away the involved materials. It seems to the writer that much of the work 
on negativism has hampered more than furthered our understanding of child 
development through this failure to classify and treat separately withdrawing 
and aggressive type of reaction. The present data together with a forthcoming 
report on sex differences seem to give some justification for that belief. 
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THE THREE AND THREE AND A HALF YEAR OLD (3:0 to 3:11) 
GENERAL TENDENCIES AND HABITUAL BEHAVIOR 

It is well recognized that increments ol growth or change become less with 
Increasing age, Day by day studies arc necessary to catcli Important changes 
in the newborn infant whereas monthly or yearly studies suffice in the case of 
the older individual, Perhaps this same principle is operating in the present 
act of data. At least, it seems more meaningful to consider the 3 and 3-1/2 
year olds as a single group than to seek distinguishing clmrnctcrlstlcs between 
them. 

From Tabic IV it is evident that there is a scarcity of behavior difficulties 
typical of children between 3 and 4. Changes in behavior arc as significant 
during this period as are distinctive peaks. "Wriggles a great deal when sit¬ 
ting" and "Fears strange people", for instance, show their most marked change, 
a decrease, between 3 and 3-1/2, An examination of other tables in the present 
report also indicates that the period between 3 and 4 is an in-between stage 
during which behavior which was characteristic at 2 is continuing bo decline or 
in which behavior which will be prominent at 4 is beginning to increase, 

TABLE /. 


BBIAVIOR REACHING TO PEAK AND TTONIMG POINTS AT ) AND )\ YFAR.l OE AGE 
(3:0 to 3:11 Incluaive) 



Age Levolp Studied 

Ages 


ChnncGB 


2 21 3 31 4 

Con* 

CrlLlcnl 

in 

Oehavlor 


Dored 

PfiLlo 

100 


P^rcfotago Shoitlng Behavior lo Any DegiTc- 


Hofli ranid change bcLween 3 4 lA 


Vfrigglog when siLllng 

7ft 

.7/. 

.73 

.62 

.67 

3 h 

2.20 

93 

Fears strange people 

.80 

.47 

.40 

.36 

.20 

3 &31 

1.15’ 

07 

Paaka at 1 or 31 

Fears animals^ 






3 S 4 

1.B9 

97 

.22 

.39 

.42 

.26 

.29 

34 2 

2.04 

90 

Jealoue 

.21 

.31 

.26 

.30 

.35 

34 

2.04 

98 







3JS2 

1.79 

96 

Has tcinper ouLburuts 

.35 

.43 

'.X 

.45 

.22 

3 4 31 

2,21 

.99 






314 4 

i.2Q 

100 

PercontaEe Sbowlna Behavior lo Horkod Tojirco 

Hast raoid chanse bcUeeti 3 & 31 








Wriggles when sitting 

.2b 

.28 

.32 

.21 

.17 

3 4 31 

2.34 

99 

Fears slrangG peonle 
Fears high places^ 

.05 

.07 

.10 

.04 

.03 

3 4 31 

2.31 

99 

■ U 

.15 

.14 

.07 

.01 

3*4 

4.33 

100 






3 4 31 

2.59 

99 

Peaks at 3 or 31- 









Laughs, Squeals, Juirps^ 

.13 

.14 

.26 

.27 

.22 

342 

1.60 

96 







31 4 4 

0.96 

_ 


^As haULbUBl occurrcnccD chnon iralt!i wore iiiirnlutcd loaxe, 

a Benorai occurrence, "rear.'; hlRh placea" lo greateac at Hi yourn, lawjui. finuonls, 
junps IS unrelated Co ago, 

Comments and Interpretations 

The above facts suggest that the period between 3 and 4 years of age 
may be one in which the child is becoming integrated. He has explored many 
contrasting forms of behavior in the preceding year, Perhaps now he is select¬ 
ing certain of these modes of behavior to be built into a characteristic pattern 
of response. 

There are other reasons than those already given to suggest that the above 
supposition is worth considering. For one, it should be remembered that the 
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child at 3 and 3-1/2 ia relatively free from variety of new adjustmenta-.such 
aa learning to walk, learning to talk, learning to recognize and accept the 
necessary aspects of one’s daily routine—which he ia acquiring at a younger 
age. In one sense the 3 year old seems to have reached a level where he can 
pause for a ’’breathing spell”. He is still actively learning in the sense that 
he is broadening and evaluating hia experiences and that he is practising and 
improving his own ability and skills, but he is acquiring little knowledge or 
ability which is diabinctivc from the earlier or succeeding year. The specific 
types of beliavior listed in Table IV also lend support to the suggestion that 
the child at 3 and 3-1/2 years of age may be going through a period of inte¬ 
gration and of ro-evaluation. 


THE FOUR YEAR OLD (4:0 to 4:6) 

GENERAL TENDENCIES AND HABITUAL BEHAVIOR 

At 4 years of age a group of traits which has not been previously discussed 
stands out in sharp relief (Table V). Most of these traits have shown a 
regular and significant increase in occurrence between 2 and 4, While some 
ol thcm--as "relates fanciful stories as teal”, "misrepiesent facts’'--weTe not 
observed in any 2 year old, all but three arc found in the majority of 4 year 
old children. 

Commen ts 

Sucii tendencies as "looks for praise”, "seeks attention by showing off”, 
and "ciiticl/.cs others”, suggest that the child at 4 is aware not only of other 
people but also of other peoples' attitudes and opinions. Social influences have 
become increasingly important factors between 2 and 4. 

The prevalence of "relates fanciful stories” and "misrepresents facts” also 
suggests that ideation has become an important factor in the 4 year old. Be¬ 
tween 2 and 4 also the child has gained sufficient mastery of language so that 
the process of using words does not absorb his time. He is now experimenting 
with words and ideas just as he experimented with materials at an earlier 
level. Only as he experiments with ideas docs the problem of distinguishing 
between the real and the unreal become apparent. During the time that the 
child is learning this distinction it is natural that many fanciful stories should 
result. If by chance these fanciful stories arc believed and bring desirable re¬ 
sults the child is likely to try purposely misrepresenting facts to gain an end. 

It seems unnecessary, at this point, to discuss in any detail the other types 
of behavior most frequent in 4 year olds. These findings are presented in Table 
V. Most of them are .supported by other investigations. The peaks in such 
nervous tendencies as “twitches", “bites nails", "holds body tense”, for instance 
are in keeping with the findings of Olson^ that nervous tendencies tend to in¬ 
crease during the prescluiol years, The peak in "bosses others” it 4, as well 
as the .‘iccondary iicnk.s in "grabs toys" and “refuses to share” (see Table III) 
are in keeping with the growth of selfishness which Dcrnc^ found to increase 
with age. 

In dosing the above section it should again be noted that tlie discussion 
of certain type."! of beluivior in any one age group in no way excludes them 
from otlicr levels, Such behavior as ‘'refuses food", "asks unnecessary help”, 
"ignores requesta”, "avoids risk", "refuses to comply", "stays near adults”, 

"^Olson, Willard C; The Measurer-Bnt of Nervous Habits In Normal Children: Hlnneapoila, Minn., 
Uiiiv, Hlnncsota Press, (1029) pp. XU, 97. 

“Herne, Esther Van Cleave: An Fxperlmental Inveatlsatlon or Social Behavior Fatterns In 
Young Children: UnlV. Iowa Stud., Stud. In Child Welfare, i930, 4, No. 3, pp, 93 (P. 88). 
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etc.p while all moic prevalent at an cailier level, aic still very common at 4 
years or age. In other words, the distinctions drawn between age levels rep¬ 
resent diireicnccs in emphasis rather than diffcrciicca in types ol behavior 
found. They are of value only as they tend to give perspective to our work. 

TAOrf 5 


DETUVIOR HOST fnCQUEJrt AT POUP 
(iiiQ l« Incltiolvfl) 
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i&2 

3.91 
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.85 
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99 

Looke for proisG 


.A1 
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.68 

.69 
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3.32 
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05 
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96 


PorcQnlQSo Showlns Rehnvior to Hnrked Doprnn 



CrULclzos olbcro 


.04 

.06 

M 


.18 

4 4 2 

2.50 

' ~w~ 

Awaka long at nap 


.24 

.19 

.31 

.40 

.49 

4 4 21 

4.24 

100 

Looks for proiea 


.0/, 

.14 

.16 

.21 

.39 

4 4 2 

4.25 

100 

Baesse others 


.03 

.01 

.09 

.18 

.27 

1 4 2 

6.20 

100 

Seeks Alteulion 


.04 

.12 

.15 

.21 

,21 

442 

2.97 

loo 

Awoke during nor) 


.14 

.09 

■ 14 

.15 

.?9 

4 4?) 

2.00 

98 

Relates fanolful atorloa 

.00 

.02 

.04 

.06 

.10 

4 & 2 

3.19 

100 

Kisrsprsoonts facta 


.00 

,02 

.01 

.0? 

.03 

4 4? 

1.80 

76 
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.00 

.04 

.05 
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^As liabltuai oecorrencee tbeee traits are unrelated to age, 


CONCLUSION 

As ideas which we should at least consider in (iDVeloping a perspective on 
preschool children the preceding data: 

1. Have pointed up the lack of control and the consequent infantile, self- 
centered characteristics of the 2 year old. 

2. Have Indicated that a great deal of experimentation is occurring at 
the 2-1/2 year old level, and have auggested the place which nega¬ 
tivism should hold in this entire scheme, 

3. Have thrown tlie 3 and 0-1/2 year levels into relief as a period in 
which lew distinctly new abilities or expGriences are occurring but 
in which a process of integration and re-evaluation ia quite possibly 
going on. 

4. Have given emphasis to the strong rule which ideas and opinions are 
beginning to play in the life of the 4 year old. 


38 



HATTWICK AND SANDERS: BEHAVIOR 


TABLE 6 

BASIC DATA I MUIIBBR OF CASES AND 
PEnCENTACE OF CASES SHOWING DEGREE OF BEHAVIOR 
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21 
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26 
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23 

16 
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35 
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74 
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72 

Bboalng oft 





Aaki unaadelaary help 

69 02 
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71 
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60 

69 
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G1 

71 

86 
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49 

51 
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20 

34 
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92 

39 

30 
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94 

61 

72 
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57 

67 
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64 

61 

70 
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60 

52 

63 
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55 

95 
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35 
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56 
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9 

7 

10 

4 

3 

10 

0 

2 

2 

0 

14 

18 

U 

7 

1 

13 

23 

16 

IB 

17 

23 

32 

29 

34 

19 
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£0 

13 

19 

14 
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12 

15 

21 
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16 
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AGE DIFFERENCES IN BEHAVIOR AT THE NURSERY SCHOOL LEVEL 


PEACENTA-QE SHOWING DEHWlon TO AMV DECREE 
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CHANGES IN BODY PROPORTIONS DURING INFANCY AND 
THE PRESCHOOL YEARS; HI. THE SKELIC INDEX 

HOWARD V, MEREDITH AND VIRGINIA B. KNOTT^ 

As the title dcnotcsi this is the third af a scries oI leaeaich papers deal¬ 
ing with changes in body proportions during infancy and the preschool years. 

The first paper (7) reported an investigation of the developmental course for 
the thoracic Index during the postnatal period from three months to six years 
of age and gave a review of research literature on the trend of this index dur¬ 
ing prenatal life and between childhood ‘and adulthood, The second paper (5) 
reported a study of the changing relation of width of hips to two major breadth 
measurements (shoulder breadth and breadth of thorax) and two major length 
measurements (stem length and length of lower extremities). Curves for each 
of the foul Indices, covering the first six years of postnatal life, were presented 
and discussed with reference to the so-called principle of “developmental direc¬ 
tion, “ 


PURPOSE 

It is the purpose of this paper to report an investigation on the course of 
the skohe index, The report will include (1) an analysis of skeJic index distri¬ 
butions for successive quarterly and semiannual age intervals between birth and 
six years of age, (2) an examination of the trend obtained for the index In 
terms of the growth patterns for each of its component measurements, (3) a 
review of the trend of the index during prenatal life, and (4) a supplementary 
analysis of skolic index distributions for annual age intervals covering the post¬ 
natal period from seven to eighteen years. 


MEASUREMENTS USED IN CALCULATION 
OF THE INDEX VALUES 

The skellc index ia defined as; 

Lengtlt of lower extremities X lOQ 
Stem lengtR 

In the present study, stem length was measured as vertex-rump length or sit¬ 
ting height, and length of the lower extremities was derived as stature minus 
stem length. On subjects under two years of age, stature was taken as vertex- 
sole length and stem as vertex-rump length. Both measurements were deter¬ 
mined on the Baldwin Infant Measuring Board with the subjects in dorsal re¬ 
cumbency. Beyond two years of age stature was obtained in the erect stand¬ 
ing position and stem as erect sitting height. The Baldwin Paper Measuring 
Scale and Square were used in taking both measurements, the head of the 
subject being oriented on the Frankfort Horizontal.2 


DATA 

The basic data consist of approximately 4,200 paired values for stature 
and stem length. These data were obtained from measurement of roughly 

^Proffl lowft Child Weirare nesearch Station, State UnlveraltT or Iowa, Im City, Icwa. 

more detailed dlacusalon of tlie nechDil of measuring stature and stem lerg,Ch employed at 
Che iewa Child WeifAro Research scatlcn has been published by one of the euchpre elsewhere (6, 
125 ). 
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1,100 inlants &nd preaclwol children of both aexea. 

Afiido from 100 pairs of observations made on newborn infaiita, the data 
were obtained Iioin physical measurement lecorda made at the University of 
Iowa Infant laboratory, preschool laboratories, and elementary school. They 
represent observations accumulated on Iowa City children during the years 1Q20 
to 1036 by the anthropometric staff of the Iowa Child Welfare Research Sta¬ 
tion. The children ranged in age between one month, fifteen days and aix 
yeare, two months, thirty days. Many of them had repeated measurements 
over a period of two years or more. They wero about equally divided as to 
sex. 

In tabulating these data, each record was taken from the files in serial 
order. Those records were accepted lot use that (1) fell between the age 
limits of one and one-half months and six years, three months, (2) carried 
paired values for stature and stem length, both taken either erect or recumbent, 
and (3) were not marked as applying to individuals of Negroid, Mongoloid, Jew¬ 
ish, or southwest European stock, or to individuals considered to lie outside the 
normal zone for physical build, 

The 100 pairs of observations for newborn infants were gathered on fifty 
males and fifty females aged twenty-four to forty-eight postnatal hours. These 
neonatal values were obtained by Theodora H. Stebbins on full-term infants of 
American paientaBe born at the University Hospitals, Iowa City, during Febru¬ 
ary and March, 1933. 

Information on country of birth of the parents and grandparents and on 
the occupation of tho father was available for approximately 50 per cent of the 
1,100 subjects. Analysis of this material gave be following findings: 

1. Both parents for more than 90 per cent of the subjects were born in 
the Unltod States. 

2. For around 65 per cent of the subjects, the parents and four grand¬ 
parents wore all born in the United States. 

3. Roughly 30 per cent of the fathers were professional people and an 
additional 24 per cont were business proprietors, managers, or sales¬ 
men. Four per cent only were day laborers, while the remainder 
were about evenly divided between skilled trade employees, clerks and 
caniers, and university students. 

The sample may be summarily characterized as being homogeneous with 
respect to geographic location, consisting of American-born children of north¬ 
west European ancestry, and representing a population heavily weighted with 
the professional and managerial classes. 

In preparation of the basic data for analysis, it was first necessary to 
derive a figure for length of the lower extremities from each pair of values for 
stature and stem length, As already stated, the procedure employed was that 
of subtracting stem length from stature. Completion of this step gave up¬ 
wards of 4,000 paired measurements for length of the lower extrcmitio.s and 
stem length, and thereby permitted computation of 2,001 skelic index values 
for males and 2,100 skelic index values for females, 


THE SKELIC INDEX DURING PRENATAL LIFE 

Though the data of the present study do not extend into the embryonic or 
fetal periods, a brief review of the trend for the index during these periods 
constitutes a pertinent preface to our findings for the trend of the index in the 
early postnatal years. 

The lower limb buds do not make their appearance until about the begin¬ 
ning of the fourth week of embryonic life. Consequently, the ratio of the 
length of to the length of body stem is zero prior to this 

afe. 
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By the dose of the second prenatal month the length of the lower extrem¬ 
ities (derived as stature minus vertex-rump length) equals around 16 per cent 
of the length of the body stem (vertex-rump length). Figures and curves 
presented by Schultz (9) indicate that at 8-1/2 weeks menstrual age stature 
approximates 35,0 mm. and stem length 31 mm. These values yield 4.9 mm. 
ns the length of the lower extremities and 15.6 per cent as an estimate of the 
skelic index. 

The changing relation between the length of the lower extremities and the 
stem length during the fetal period (three to ten lunar months) has been studied 
by Schultz (0) and by Scammon and Calkins (D), Schultz finds lower limb 
length in percentage of stem length to be 32.4 at three lunar months, while 
Scammon and Galkins find it to be 30.9 at this age. At four, five, and six 
lunar months the findings for the two studies arc almost identical. Means for 
stature and vertex-rump length obtained by Scammon and Calkins yield lower 
limb/stem ratios of 44,4 per cent at four months, 40.7 per cent at five months, 
and 47.7 per cent at six months. Corresponding ratios derived from charts for 
stature and vertex-rump length given by Schultz are 44.6 per cent at four 
months, 46.3 per cent at five months, and 47.0 per cent at six months. 

Schultz finds the ratio of lower limb to stem to be the same at ten lunar 
months as at six lunar months. Specifically, his data give indices of 40 at 
six months, 49 at seven months, 47 at eight and nine months, and 40 at ten 
months. Scammon and Calkins' study, on the other hand, Indicates a gradually 
rising index from six to ten lunar months. Ratios derived from their means for 
stature and vertex-rump length increase regularly from 48.3 at seven months to 
40.3 at ten months. 

Summary! Studies on embryos and fetuses indicate that the length of the 
lower extremities in percentage of the stem length is zero in the third prenatal 
week, roughly 35 at three lunar months, approximately 46 at six lunar months, 
and 43 or 40 at ten lunar months. These figures imply a rapid increase from 
the fourth week to the twelfth week, a decidedly less rapid increase between 
three and six lunar months, and little if any Increase from six months to the 
termination of prenatal life. 


THE SKELIC INDEX DURING INFANCY 
AND THE PRESCHOOL YEARS 

The original data on the skelic index of infants and preschool children, as 
previously noted, consisted of 2,001 values for males and 2,100 values for fe¬ 
males. These 4,101 indices were grouped into thirty-eight distributions, nine¬ 
teen for each seX, In the case of each series, one distribution was made for 
the fifty neonatal indices; eleven distributions covered the successive quarterly 
intervals from one month, fifteen days to two years, ten months, fourteen 
days; and the remaining seven distributions extended over the consecutive semi¬ 
annual intervals from two years, nine months to six years, two months, thirty 
days. This age ailocation was followed so that the first distribution could be 
considered to fall "at birth" and so that the midpoints of the aucccssive inter¬ 
vals would [all at even quarter-year ages up to three years and at regular 
half-year ages between three and six years. 

Statistical constants obtained from analysis of the nineteen distributions 
in each series are given in Tabic 1. Figure 1 shows curves for the skelic in¬ 
dex of males and females drawn to the two series of mean indices from Table 
1. Inspection of the table and graph yields the following findings: 

1. The mean skelic index at the beginning of postnatal life (24 to 40 
hours following birth) is 51.7 for males and 51.4 for females. While the sex 
difference is slight, it is of interest to note t hat its direction is the same as 
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TABLE 1 

SKELIC INDEX: LENGTH OF LOlffER EXTREMITIES (DERIVED 
AS STATURE MINUS STEM LENGTH) IN PERCENTAGE 
OF STEM (VBRTEX-RmiP) LENGTH 


Mean Age 

Caflee 

Year Month 


Standard Stand- 
Mean Error of ard De^ 
Mean vlatloti 


Range 


Males 



0^ 

50 

61.7 

.46 

3.22 

44.5 

to 

59.6 


3 

65 

49.3 

.46 

3.75 

41.6 

to 

67.5 


6 

109 

52.1 

.35 

5.67 

43,0 

to 

62.0 


g 

136 

54.5 

.26 

3,09 

47.0 

to 

61.6 

1 

0 

152 

57.1 

.23 

2,09 

BO.4 

to 

64.7 

1 

3 

141 

59.3 

.22 

2.67 

61.0 

to 

66.1 

1 

6 

IIB 

61.0 

.26 

2,62 

54.9 

to 

67.0 

1 

9 

105 

62.1 

.25 

2.56 

55.4 

to 

67.7 

2 

0 

109 

63.9 

.24 

2.51 

57.0 

to 

69.4 

2 

3 

101 

65.4 

.24 

2,39 

69.6 

to 

70.6 

2 

6 

94 

67.2 

.26 

2,53 

60.8 

to 

73.4 

2 

9 

97 

6B.4 

.26 

2.59 

62.1 

to 

75.8 

S 

0 

119 

69,7 

• 27 

2.97 

62.3 

to 

78.4 

3) 

6 

119 

71.9 

.27 

2,90 

64.1 

to 

80.1 

4 

0 

113 

74.1 

,27 

2.07 

67.1 

to 

B2.1 

4 

6 

109 

76.4 

,27 

2.76 

69.0 

to 

82.6 

5 

0 

114 

78.2 

,50 

3.22 

71.& 

to 

86.7 

5 

6 

121 

70.2 

.25 

a.77 

71.V 

to 

87.1 

6 

0 

111 

00.9 

.29 

Pemalee 

3.07 

72.1 

to 

B9.2 


0^ 

50 

51.4 

.30 

2.69 

44.3 

to 

59.0 


3 

51 

49.5 

,67 

4,09 

41.1 

to 

59.9 


6 

106 

52.9 

.30 

5.13 

44.6 

to 

52.4 


9 

116 

55.4 

.30 

5.16 

47.8 

to 

64.3 

1 

0 

119 

57.6 


8,96 

50.9 

to 

65.8 

1 

3 

100 

60.1 

.30 

5.09 

52.1 

to 

66.4 

1 

6 

96 

61.8 

.30 

3.02 

56.1 

to 

69.4 

1 

9 

67 

63.0 

.51 

2.92 

57.9 

to 

72.0 

Z 

0 

74 

65.4 

.52 

2.76 

59.6 

to 

73.5 

2 

3 

74 

66.9 

.52 

2.75 

SI.9 

to 

73.0 

2 

6 

69 

60.7 

.51 

2.50 

63.8 

to 

76.2 

2 

9 

74 

70,1 

.56 

3.04 

64.4 

to 

78.2 

S 

0 

90 

71.2 

.30 

2.00 

64.9 

to 

78.3 

3 

6 

133 

72.9 

.29 

3.29 

66.1 

to 

81.6 

4 

0 

143 

74.8 

.27 

3.27 

60.1 

to 

83.0 

4 

6 

146 

76.4 

.51 

3.76 

60.2 

to 

84.2 

6 

0 

196 

70.8 

.25 

3.56 

69.6 

to 

67.0 

6 

6 

105 

79,4 

.26 

3.59 

71.e 

to 

88.0 

6 

0 

162 

81. Q 

.26 

3.40 

71,3 

to 

90.1 


■^The atatifltlcal constants of this age are derived from 
data for fifty Infants of each, aex measured tvo days 
following birth. 
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Flguia 1. SkDlic Index: Guivea for the Age Period From Birth to Six YeaiB 

Drawn to Mean Values From Table 1* 

that obtained by Stockton-Hough (10). From an analysis of stature end stem 
Icngtli meusurementa made on 712 newborn, white infants, Stockton-Hough 
found the ratio of length of the lower extremities to stem length to approximate 
63 for males and 52 for females. He concluded that female neonates have a 
longer stem In proportion to their lower limb length than do males* 

2. For both sexes, there is a definite decrease in mean skclic index be¬ 
tween birth and three months of age. Specifically, the index drops from 
to 40.0 for males and from 51.4 to 40.5 for females. When aligned with re¬ 
search findings from other investigations, the validity of this decrcasmg trend 
appears open to question. On the one hand, Baylcy and Davis (3) have re¬ 
ported means Cot stature and stem length (obtained from repeated measure¬ 
ment ol thirty-one male infants and thirty female infants at monthly inters 
Vais between one month foUawing birth and the end of the first year) which 
indicate that the skclic index decreases from approximately 51,0 at one month 
to 53.1 at three months in the case of males and from 53.1 at one month to 
52.7 at four months in the case of females. On the other hand, there is not 
close agreement between the different studies as to the magnitude of the in¬ 
dex at birth. Means for stature and stem length on newborn infanta have 
been reported by SLockton-flough (10), Taylor (11), and Bahwin and Bakwin 
(1). IC.'jlimatc.s of .skclic index at birth arc roughly 53 for males and 52 for 
females (Stockton-iinugbl. 52 for males and 51 for females (the preaent 
•Uudy), 1!) Iiir males and 17.5 for Icmalcs (Taylor), and Id lor each sex 
(Dakwiti and Ilakwin). 

Furllier research is obviously needed to determine whether the skelic index 
decrctise.s or rem.iins constant fliiriiig the fir.5t three months of postnatal life. 

U seems clear, however, that the length ol the lower cxtremitlcB dees net \n- 
crca.SD h) reliiLjoji to stem length during this interval. On synthesizing the 
available [imlings for tire early postnatal months and the findings loi the fetal 
period, the probability is strongly suggested that additional research will estab¬ 
lish the skelic index as remaining almost constant over the age span extending 
from the seventh lunar month of intia-uterine life to tlie third or fourth month 
of postnatal life. 
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3, There la a steady increase in mean skelic index Iiem three months lol- 
lowing birth to six years of age. The increase is from 49.3 to 00.9 for males 
and from 49.5 to 01,0 for females. Length of the lower extremities is thus 
equivalent to slightly less than one-half of stem length at three months of age 
and to somewhat more than BO per cent of stem length by six years of age. 

The rise in the index is greater between three months and three years 
than between three years and six years. For males, approximately 60 per 
cent of the rise from three months to six years takes place by three years of 
age, For females, the corresponding percentage is 69. 

Bayley and Davis (3), Hyinian and Hatt (4), and Wallis (12) have re¬ 
ported findings for the stem-stature index over varying portions of the age 
intervals from three months to six years. Thcii means have been converted 
into values for the skelic index in order to obtain comparative material. Wallis^ 
study gives skelic indices of roughly 60 at one year, 64 at two years, 74 at 
four years, and QO at six years. These figures are all in close agiccmenb 
with the figures of the present study. The values derived from Htyinian and 
Hatt are 04 at two years, 73 at four years, and 76 at five years, while 
those derived from Bayley and Davia rise from 53 at three montha, through 
66 at one year, to 66 at two years and 76 at three years. It will be noted 
that Bayley and Davis find less incrcaae between three months and one year 
khan if found in the present study. They write*, "...the first year shows 
practically equal proportionate growth for the stem length and for the total 
length. It is only after the 12th month that the legs begin to grow rapidly 
,.."(12. p. 46). 

4. At no age between three montha and six years does the mean skelic 
index for males exceed that for females. On the contrary, tho mean for fe¬ 
males tends to surpass that for males thiougliout this period, while it is clear¬ 
ly and consistently higher than that for males from ages six months to four 
years, six montha. It is thus found that at least between the latter half of 
the first postnatal year and the middle of the fifth year, the average female 
child has longer lower oxtremities relative to stem length than has the average 
male child. 'Wallla (12) obtained this same finding "between one and live 
years" and noted that the change to the relatively shorter stem length of the 
adult male must take place at a later age, 

6. Variability in skelic index, as measured by the standard deviation, 
shows no consistent trend either toward increase or decrease during t]ie first 
six years of postnatal life. There is a slight tendency, however, for variability 
to be greater in the first year and from four to six years than between the 
ages of one and four years. Sex differences in variability are not marked. On 
the whole, females show a tendency to be slightly more variable than males, 

0, There is considerable overlapping of the distributions for any two suc¬ 
cessive age groups. This may be seen by reference to the "Range" column. 

The range for males at birth is from 44.5 to 59.5, The upper limit of this 
range is exceeded by roughly 4 per cent of the male cases at six months, 10 
pci cent of the male cases at one year, 06 pci cent of the male cases at 
eighteen months, and 05 per cent of the male cases at two years. Thus the 
range of individual differences Is such that there arc children at two years ul 
age whose skelic indices do nob surpass those for other children at birth. Like¬ 
wise, the proportionate relation between length of lower extremities and stem 
length is identical for a few children as young as two to two and one-half 
years and a few as old as six years. 

GROV'TH PATTERNS FOB THE COMPONENTS OF SKELIC INDEX 

To further elucidate the trend of the skelic index during infancy and the 
preschool years, separate analyses were made for length of lower extremities and 
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for stem length, The results of these analyses are shown In Tables 2 and 3 
and in Figure 2. Findings for length of lower extremities are: 



Figure 2. Stem Length and Lower Limb Length: Curves Drawn to Scries of 

Means for Males and Females Given in Tables 2 and 3. 

1. The mean length of the lower extremities for children six years of age 
is approximately three times as great as the corresponding mean for newborn 
infants. The exact values obtained are 17.1 cms. for males and 16.7 cms. 
for females at birth, and 52.5 cms. and 51,5 cms. for males and females 
respectively at six years of age. 

2. The mean birth values for length of the lower extremities are doubled 
by two years of age for both males and females. Thus the absolute increase 
In lower limb length is as great during the first two postnatal yoais as during 
the succeeding four-year period, 

3. In general the mean length of the lower extremities for males exceeds 
that for females over the first six years of postnatal life. At birth the dif¬ 
ference approaches statistical significance, between eighteen months and four 
years of age it Is negligible, while by six years it again approaches statistical 
significance. 

1. The relative variability of lower limb length, as indicated by the co¬ 
efficient of variation, is greater for the three-month distribution than for the 
distributions at any succeeding age. There is a slight tendency for the co¬ 
efficient to decrease from six months and two years, six months and to show 
a mild increase between two years, six months and six years. 

5. There is less overlapping of adjacent distributions for length of lower 
extremities than of adjacent distributions for stem length or for such dimensions 
as width and depth of the thorax (7). The lower limb length of every child 
studied at six months of age exceeded the maximum lower limb length obtained 
for newborn infanta. The degree of overlapping of distributions, as one would 
expect, increases with age. This is illustrated by the fact that some six-yeai- 
old children were found to have lower limb lengths which did not exceed those 
of other children aged four years. 
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CONCEPTS OF CHILDREN AND COLLEGE STUDENTS 
EXPRESSED WITH 20 WORDS OF THE ACTION-AGENT TESPl 

FRANK T. WILS0N2 

Forty-four five yen old kindergarten children, 56 first grade children in 
the Horace Mann School, Teachers College, and 112 women atudenta In the 
upper division of college were given the 20 action words shown in Table 1. 
The test was given to the children individually and thcii oral responses were 
written down by the examiner. The college students wrote their responses as 
the words were dictated to them In class groups. 


ANALYSIS 

The responses are shown in Table 1, word by word of th.e test, and In 
percentages for each group of subjects. Preceding each response in the table 
is the letter which refers to the category into which the response was placed 
for analysis according to the following classification: 

a) correct and most common response 

b) correct and generalized, byoad or abstract response 

c) correct and specific association, as a particular class of object or instance 

d) correct and personal response 

e) correct and childish expression 

f) general and loose relationship, true in certain but not all respects 

g) correct and of unusual or special meaning 

h) incorrect response 

i) phraseology 

Exception may well be taken to some of the classiricationB made in the 
report, in explanation of the categories and the assignment of responses to 
them, the following arguments are given. First, the responses given most 
frequently by the college students were considered to be a) correct and most 
common. It seems logical to suppose that young adults would give the correct 
and most common responses to such common words as those of the best. 

The category, f) general and loose, seemed necessary to provide lor re¬ 
sponses that in a way were correct, but upon careful consideration could not 
be called wholly correct, It was desirable to distinguish that sort of response 
from the category b) correct and generalized, broad or abstract. For example, 
the response “man" or “human beings", to What sleeps? is correct and general¬ 
ized, while “everything” is general and loose, not strictly true. “People", 
"animals", "persons", "everybody" were classified goneral and loose, first be¬ 
cause the strictly correct answer niust be singular, and second, because the 
percentages were so much larger for the cliildicn than for the college students. 

As compared with these, the responses "man” and "human beings" (although 
the latter is plural instead of singular) are more abstract and generalized. It 
was felt that such differences in concepts, even if rather fine ones, should be 
brought out, 

Another classification that may seem arbitrary was to put words made by 
adding "cr” to the action word into the classification f) general and loose. For 

rcciort preaenia a minor phase of o aturlv of Heading Readiness and Reading Progress In 
Che Primary Grades oT the Horace Mann School, Teachers College, Hew Yorli, 1933-1037. This 
study has hesn nsde possible by the cooperstloii of Hies Agnes Burke, Tead^or of Orade I, and 
other teachera of kindergarten and primary gradoa. It haa bean made under the Buparvlaloii of 
Doctor Cecils White FleninliiB/ Director of Pupil individual Development and Quldanca, and of 
Doctor Rollo Q. Reynolds, Principal. Prepared with the asaletanca of the U.3. Worka Prograaa 
Administration, New York City, project number 6B“B7-Z05i eub-project 25 . 

®Froi?! Hunter College, Hew York City* 
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WILSON: ACTION-AGENT TEST 


example a "sleeper aleepa*’, a "flyer flies", etc. Such responses could scarcely 
be called b) generalized, broad or abstract concepts. Nor did they seem bo be¬ 
long in the category c) correct and apecific. For example, "sleeper", as a re¬ 
sponse to What sleeps ?, should be distinguished from such concepts as "hoiae", 
“bird", etc. 

The category, g) coiiect and of unusual or special meaning, seemed worth 
while distinguishing from c) correct and specific. For example, some "dollg", 
hut not all, sleep: an "clastic" or "carpenters" may scratch, but such associa¬ 
tions are of unusual instances, 

The remaining classifications seem obviously proper and show, perhaps, 
points of Interest in the comparison between the two groups. 


F1NDINGJ3 

Table 1 shows the percentages of responses each group of subjects made 
according to groupings of their replies. All important details, it is believed, 
are shown in this table. 

Table 2 summarizes Table 1 and brings out the main differences between 
the groups, according to the categories. The percentages of students and chil¬ 
dren giving responses bo each word are shown according to each classification. 

At the bottom of each subdivision of the table is given the average percentages. 

The greatest difference between the groups was in the proportion of correct 
and most common responses given. The college students gave on the average 
75,16 per cent of such responses, as compared with 40.4 per cent by the chil¬ 
dren. The students gave higher percentages of these responses than the children 

in all but one instance. This was for the word sails , for which 6B per cent 
of the children gave "boat" as compared with 65.2 per cent of the college 
students, The word which produced the greatest difference was boils . Ninety- 
five and five-tenths pci cent of the college students gave "water"; 23 per cent 
of the children. The ranges of this category of responses were 45.6 per cont 
to 96,2 per cent for the college students, and 11 per cent to 07 per cent for 
the children. This indicates considerably more varied responses for the children. 

This greater variation of response by the children is indicated especially by 
category c) correct and specific. The children averaged 27.05 per cent of re¬ 
sponses of this type, the students 16.5 pci cent. The ranges were 1 per cent 

to 71 per cent and 0 per cent to 40.2 per cent respectively. Inspection of 

Tabic 1 shows particulars wherein the variations were found. First, tho chil¬ 
dren tended to name more frequently than the students those agents given by 
both. For example, in response to What sleeps ? 3,6 per cent of the students 
gave "girls" or "boys", and 12 per cent of the children; "cows", "cat", "dog” 
were given by 3.6 per cent of the students, by 9 per cent of the children. 

Second, the children tended to give other of these specific type of responses 
more frequently than the students, For example, to What sleeps? the students 
named no other specific rc5ponses_ not named by the children, but the children 
added the responses "a lady", "bird'*, "horse", "bear". For the word boils the students 
named no specific objects other than water, while the children, named 10 varieties 
of food, 5 varieties of cooking utensils, 15 per cent said "food" and 4 per cent 
"tea" or "hot water," 

Another considerable difference between the groups was in the omissions and 
incorrect responses made. Every college student responded to all the words, but 
there was an average of 10,9 per cent of no answers to the entire 20 words by 
the 100 children, The college students made an average of .59 per cent incor¬ 
rect answers, the children, 1.0 per cent. 

Phraseologies gave averages of 1.45 per cent and 0 per cent, respectively, 
for children and students; personal responses, .45 per cent and .05 per cent; 
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TABLE 2 

PERCENTAGES OF RESPONSES ACCOBDIHG TO CATEGORIES 
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childish terms .85 per cent and .06 per cent. Examples of phrases given by 
the children were: “finger on desk’\ "something to walk on", scratch; “black 
things with wings" fly; “everybody in the water” swims, etc, The only 
personal response by college students was “me" to the question What floats? 
Some of the children’s personal responses were; "we”, “I may”, “we do”, 
“ouiseWes”, etc. Childish terms were such as “pussy-cat”, “bungle-bee”, 
“butt”, etc. It is interesting to note that the children used very few of these 
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kinds of responses, It seems somewhat surprising that only two college re¬ 
sponses were of these three kinds. 

The students gave an average of 2.15 per cent generalized concepts, the 
children .15 per cent. Most of the action words precluded the probability of 
a generalized concept as defined in the classification used. This kind of re¬ 
sponse was given by the students to only 6 of the 20 words. The only one 
on which the children made such a response was sleeps .' One child answered 
"man", another "animal", and a third "a person". In contrast 27.7 per cent 
of the students gave a general concept in response to this word. The difference 
on this response is probably more representative of the two groups than that of 
the test as a whole, 

The concepts classified as "general and loose" showed averages of 5.95 per 
cent for the children and 3.16 per cent for the students. 

The remaining category, g, unusual or special in meaning, shows about 
the same averages for each group, 1.94 per cent for the college students, 2.40 
per Cent for the children. For both groups this type of response shows particu¬ 
lar experiences wherein, presumably, the associations were made. On the whole 
the associations of the college students suggest mature as compared with child¬ 
ish experiences. For example, the students gave such replies as "dinner", "heat", 
"sun" burn : "breath" and "fire" blow : "star" shoots ; “sponge", “ball”, "apple” 
float ; etc. The children replied "carpenters" scratch ; “angels" _fl^ "houses", 
"car", "potato", "scraps" burn ; "roller coasters", "fire” shoot ; etc. 


SUMMARY 

On a test of 20 action-agent words 1) as compared with college students 
children of kindergarten and grade one showed: a) a lesser percentage of moat 
common and of generalized concepts; b) a greater variety of specific concept re¬ 
sponses; c) a greater percentage of personal, general and loose, and incorrect 
concepts; d) a greater percentage of childish terms and phrases; e) about the 
same percentage of unusual or special meanings,' which, however, tended to be 
indicative of child rather than adult experiences. 2) College students showed 
an appreciable percentage of general and loose, and of incorrect responses to 
these familiar words. 
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STUDIES IN FETAL BEHAVIOR; II. ACTIVITY OF THE HUMAN FETUS 
IN UTERO AND ITS RELATION TO OTHER PRENATAL CONDITION3» 
PARTICULARLY THE MOTHER'S BASAL METABOLIC RATE 

T, W, RICHARDS, HELEN NEWBERY. AND RUTH FALLGATTERI 

We have suggested in an earlier publication that under normal conditions 
two measures of behavior may be made during fetal life, those of the fetal 
heart beat and of fetal movement. Heart rate measurements were discussed 
in this publication; it is the purpose of the present paper to deal with the 
measurement of fetal activity, and of its use as a criterion of individual dif¬ 
ferences in behavioii The problem la not a new one, having been of popular 
interest always in connection with childbirth, and of experimental interest at 
least since the study of Hicks (1) in 1880, Hicks and later Ray Cl) and 
Sontag and Wallace (6) sought to measure movements objectively by using 
arrangements of membranes fastened over the mother’s abdomen in such a way 
as to be sensitive to movements transmitted through the abdominal wall. In 
the last mentioned study, it was suggested that although the use of such in¬ 
struments was undoubtedly more objective, it was perhaps less accurate than 
simply utilizing the mother^s report of activities as she noticed them, Beside 
an increased sensitivity of the mother’s report technique, there is the additional 
advantage that records may be made over much longer periods of time since 
the mother la in no way hampered In her movements by the encumbrance of 
apparatus. 

Obviously the use of the mother’s report has definite handicaps from the 
viewpoint of scientific method. We know nothing of the maternal threshold for 
noticing fetal movement, of the extent to which a given mother’s reliability of 
report may vary, or of the nature of the discrimination required, How often 
may fetal movements seem to be Intestinal movements, or vice versa? 

The one direct method of checking the mother’s accuracy--that of taking 
mechanical or observational records simultaneously with the mother’s report-- 
may be supplemented by other indirect methods. We may check the mother’s 
accuracy in other types of report, test her sensory thresholds (for example, 
tactual sensitivity In the abdominal region). Another method is to determine 
whether or not the mother’s report is correlated with an external factor more 
obviously related to fetal activity than to mother’s reliability. In the present 
report the last mentioned validation has been used. It is clear, however, that 
much needs to be understood about the reliability of the mother’s report over 
and above what we know at present. To this end we hope to study the fac¬ 
tor of mother’s sensitivity to fetal movement as a psychophysical problem of 
Itself, 

Subjects . Seventeen mothers were used in these studies of fetal activity, 
The numbers of records per mother varied from one to seventeen. Records 
wero taken during the last twenty weeks of pregnancy, and for most subjects 
represented a fairly regular time sampling. 

Method . Mothers reported to the laboratory usually either weekly or bi¬ 
weekly for periods of from five to six hours. They came at about 9 to 9:3Q 
A.M, and stayed until 2:30 or 3 P, M. During this period, excepting for 
visits to the batliroom, they remained in bed, where they were served lunch 
and were permitted to read, sew, manicure, or converse as they chose. Every¬ 
thing was done for the mother to make her feel comfortable and relaxed. On 
a few occasions records of fetal heart rate, or physical examination by the ■ 
Fels physician were allowed to interrupt this schedule, the mother remaining' 
in bed none the less^ 

^Froin Samuel S. f’elB Reaaarch instlCute, Antioch Colioge, Yellow Springs, Ohio. 
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Two pushbuttons were manipulated by the mother; one recorded movements 
of the fetus as the mother noticed them, the other was used to indicate her 
own activity, A signal system was devised for this second button, so that the 
mother pushed it twice for bathroom, four times for reading, five for sewing, 
etc. One push indicated the end of any type of maternal activity, Instructions 
were carefully given to the mother aa to the signal system so that its detail, 
was cloai to her. 

A polygraph was used for recording the signals. In addition to a magnet 
for each pushbutton, a third magnet was used as a time-line, indicating min¬ 
utes. Since the study was to cover relatively long time samples, the unit of 
measurement was minutes active; any movement reported by the mother during 
a single minute was sufficient for it to be treated as an active minute, The 
use of minutes active rather than number of movements per unit time eliminates 
the problem of discreteness of movements, but it is well to realize that the 
minutes active criterion is not an index of absolute amount of activity. Actually, 
the measurement secured should be thought of as the minutes during which . 
according to the mothciL the fetus seemed to be at all active . 

Ten minute periods were selected as units for the ratios of minutes active 
since they were sufficiently short to make possible comparisons throughout the 
day. 

Thirty-two records, including records for all individuals and representing 
the whole period of pregnancy studied, were rc-reod to determine the actual 
number of movements reported by the mother. Scores for these records in 
terms of movements per minute were correlated with the scores in terms of 
minutes active per ton minutes. The Pearson coefficient of correlation obtained 
was ,90 t,01S, indicating that tho minutes active criterion of activity used in 
this study was a good Index of the absolute number of movements reported by 
the mother. 

To determine the reliability of the technique for reading the polygraph 
records taken, fifteen records were read independently by two persons. The 
percentage of agreement between these two determinations of minutes active 
per ten minute period was 95.0 per cent, The percentage of agreement for 
number of single minutes active was 09.6 per cent. Between the two read¬ 
ings of time spent in different maternal activities the agreement was 91.B per 
cent, The two sets of means calculated for the fifteen records showed a rank 
diffeicneo correlation of .90 f.OOd. 


RESULTS 

INDICES OF ACTIVITY® FOB INDIVIDUALS AND FOE THE GROUP 

In Table 1 arc presented the individual and group means and standard 
deviations of number of minutes active in ten minute periods throughout the 
day, for ail records. It is obvious that by moving the decimal place one 
point to tho right, the units in Table 1 could be considered percentage of time 
active, 

Means and standard deviations of activity scores for the entire group of 
Boventeen individuals are summarised in Table 2, It will be seen that there 
is a tendency for activity to rise to a peak at about the eighth to ninth month, 
dropping off after that point. This tendency is not simply an expression of 
sampling error, as will be indicated by examination of individual graphs for 
activity presented In Figure 1. However, all individuals do not show this 

^he berms *actlvltj" or "minuteB activei heraafter will be used to indicate activity aa re¬ 
ported by the mother. 
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TABLE 1 
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RICHARDS, NEWBERY, AND FALLGATTER: FETAL ACTIVITY II 

TABLE 2 


SUHKARY OF ACTIVITY SCORES 


Month 

Number of SubjecLe 

Mean 

standard Deviation 

Sixth 

6 

2.36 

1.24 

Seventh 

9 

3.04 

1.38 


12 

3.46 

1.40 

Ninth 

15 

3.56 

1.15 

♦Tenth 

16 


1.20 


>liTMa Incivdea the ona record on fiUt>jecc 7 . since siie was conaldered onlF In the Iabe ntinth; 
she was ellnlneted rron this Fiontti to month comparison, Her mean aoblvlt^ scora naa very low, 
.70, 

tendency. Subjects 1, 11, 14, and 15 definitely showed a rise in the activity 
curve in the last month. 

Variation within the group is relatively constant throughout bho last months 
of fetal life. There is a tendency for it to drop in the ninth month, which 
fact is impossible of explanation at this point. It may bo due to some factor 
of sampling. Deviations for individuals (Table 1) show, when averaged, the 
same tendency as does the group mean. Variation within the individual from 
record to record tends to increase slightly^ and to drop off In the last month. 
These differences are insignificant, however. 


RELATION OF FETAL ACTIVITY TO MATERNAL ACTIVITY 

A comparison of the scores for fetal activity during periods when the 
mother was reading* sewing, lunching, and unoccupied yielded statistically 
significant differences only between lunch and other periods. In order to con¬ 
trol the influence of age, fetal activity during only the last two months was 
used in these con^parisons. Fetuses seemed equally active when the mother 
was occupied in any way hut eating; during the lunch period they were re¬ 
ported as significantly less active, The most likely explanation of this finding 
is cither that the mother’s attention Is more distracted from fetal movemont 
by eating than by reading, sewing, 01 any other activity, or that some postural 
accompaniment of eating in bed is important in reducing the amount of activity 
reported. An approximation of the posture required for eating in bed--sitting' 
up--ia used for sewing, manicuring, writing, and also to some extent in read¬ 
ing. However, from observation, It appears that the mother's posture is more 
erect for eating than for any other activity. A suggestion from our work to 
date is that our methods of recording maternal activity in these broad and un¬ 
qualified categories is too gross to pick up any relationships between maternal 
and fetal activity which may exist. We hope in later studies to measure 
features of maternal posture, fatigue, excitement, and the like in an attempt 
to correlate these more accurately with fetal activity. At present it is un¬ 
wise to conclude that maternal activity is demonstrably effective in modifying 
fital activity, 


RELATION OF FETAL ACTIVITY TO TIME OF DAY 

A careful analysis of all records in terms of time of day yielded no con¬ 
sistent covariation. There was a tendency for activity to show only a drop 
during the mother's lunch period, which drop we have discussed above in con¬ 
nection with maternal activity, It is possible, of course, that fetal activity 
may show some tendency to diurnal or other rhythm w-hich our technique docs 
not suffice to demonstrate. However, the work of Irwin (2) and others with 
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Days before ffuih 

Figure 1,-Bar charts for individual fetuses illustrating the percentages of 
time active for different days during pregnancy. M denotes period during 
which movements were first noticed by the mother. 
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newborn Infants indicates that diurnal rhythm does not appear until the regular 
feeding schedule is established, This evidence has been reviewed by one of us 
(0), Considering these findings with the newborn infant we ahouid expect a 
diurnal rliytlim of fetal activity perhaps only in connection with any such rhythm 
of the mother. Diurnal rhythm of fetal activity, if It exists, would very prob¬ 
ably arise on the basis of nutrition, and considerable evidence suggests that 
under conditions of adequate supply the absorption of food by the fetus tends 
to be regular rather than periodical. 


FETAL ACTIVITY AND THE MOTHER’S BASAL METABOLIC RATE 


It is generally well accepted that the basal metabolic rate, BMH, increases 
for the average woman during pregnancy. That is, the mother’s metabolism 
increases over and above what would be expected on the basis of weight gain 
alone. 

For all mothers studied in this group basal metabolic rate determinations 
were made by means of the closed system (respiratory) method. The Sanborn 
Motor Graphic apparatus and Mayo Clinic norms (T) were used in obtaining 
rates, In this analysis, three new cases were added to increase the size of the 
group, 

In Tabic 3 appear the ages, heights, weights, and BMR’s for nineteen 
mothers. It will be seen that nine had determinations three times during preg- 
nancy^ eight had two, and two subjects had but one. 

TABLE 3 


HATERNAL AGES AND HEIOnTS; PBEHATAL AGES*, WEIGHTS, AND BASAL 
HFTADOLIC RATES (BHU) DURING PHEGHANCY 


Subject 

Age 

Maternal 

Height 

(cm.) 

Prenoial Haternal Prenatal 
Age* VL- EHR Age 
Cdaye) (Kg.) (days) 

' MoLernnl PronnUl Hatcrncil 
Wt. m Age Wb. BMR 

, (Kg.) (days) (Kg.) 

1 

27 

155 

19S 

59.0 - 1.0 

111 

64.0 + 6.5 

10 

70.0 +13.9 

2 

30 

162 

128 

5B.0 - 7.5 

117 

59.4 ■ 6.5 

25 

63.0 + 22.2 

3 

15 

»» 

114 

46.0 * 3-6 

9? 

50.8 4 5.0 

31 

56.9 + 15.1 

5 

30 

152 

196 

52.2 -19.3 

U2 

56.7 0.0 

20 

64.0 + 12.6 

6 

26 

I6l 

202 

45.4 ( 8.9 

99 

52.2 t 1.1 

11 

55.8 + 6.2 

10 

25 

171 

190 

59.4 - a.2 

108 

63.5 ■ 3.3 

23 

60.0 +10.6 

12 

19 

165 

124 

57.1 -12.7 

63 

59.9 - 4.6 

10 

65.3 - 2.3 

16 

34 

165 

IBI 

68.D - 8,4 

101 

72.6 t 8,6 

10 

82.1 +1B.0 

2Q 

24 

159 

ZO 6 

51.2 - 2.7 

92 

5ft.0 - 1.5 

9 

62.1 + 1.5 

7 

% 

159 

176 

68.0 f 2,4 

87 

73.5 4 6,5 



6 

33 

159 

102 

55.3 0.6 

17 

60.0 4 7.5 



9 

26 

153 1 

57 

59.4 +31.6 

35 

61.7 t 40,6 



11 

30 

171 ' 

153 

52.2 . 6.1 

69 

54.4 + 1.0 



13 

34 

165 

91 

61,6 f 2.2 

14 

94.0 - 2.5 



18 

26 

163 

lU 

65.8 +13.3 

24 

69.0 + 31.5 



14 

24 

163 

75 

64.8 1 5.7 

23 

60.0 - 0,5 



15 

27 

16 /| 

06 

54.0 - 7.0 

31 

56.7 4 2.0 



19 

17 

166 

W 

66.2 ■ 4.4 





17 

27 

U 

19 

74,8 + 7.7 






itlaya before birth 

used for calculation of BHFI for first two dacennlnatlons; for third detormiMtloii. 

Basal metabolic rates obtained during the last two months of pregnancy 
were correlated with fetal activity in the last two months and yielded a rank 
difference coefficient of +.19 ±.17, This coefficient does not repreaent the re¬ 
lationship between simultaneous measuiements of fstal activity and maternal 
^MRj It expresses the relationship between levels of maternal metabolism and 
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fetal activity during the last two months, Hence on this basjs as well as for 
several other reasons, it is not strictly comparable to reported C5) coefficients 
of correlation between metabolism and activity of infants aa measured on mov¬ 
able beds, Another reason for the doubtful validity of the comparison of fetal 
and postnatal interrelationships between metabolism and activity is the fact 
that one Is not certain as to how to partial out the weight factor in each case. 

The relative degree to which surface area is effective in determining metabolism 
in each case Is an unknown proposition. That is, the degree to which the 
fetus (aside from the placenta and hypertrophied uterus) may alter the mother's 
surface area is hardly comparable to the absolute surface area of the infant. 

A third reason for the invalidity of such a comparison is the fact that, in 
the case of fetal activity, we are dealing with the mother's report and not with 
an absolute quantity, For this reason, it seemed more logical to determine the 
difference in basal metabolism between tv^o points in pregnancy and calculate 
this difference aa an increment of age. The rank difference coirelabion between 
such an increment over at least one month in maternal metabolism (the incre¬ 
ment from the earliest to the latest fiMR, excluding case 9 who had but a 22 
day interval between tests) and fetal activity, for sixteen cases was f,60 i.ll, 

This is a fairly large coefficient, and quite reliable. Its interpretation is diffi¬ 
cult, however. 

One explanation of this relationship between maternal BMR and fetal activ¬ 
ity in the last two months might be that there was considerable probability 
that the fetus who had a relatively high level of activity during the last month 
was also more active during the eight minute period during which the BMR de¬ 
termination was made. In that case the increase in maternal BMR might be 
attributed to some extent to the fetal movement themselves. However, simul¬ 
taneous measurements of the two phenomena were not made, and it would be 
more parsimonious to disregard such an interpretation. Actually the movements 
noticed by the mother probably express but a very small part of the activity 
of tissue responsible for oxygen exchange, and even of the total activity of the 
fetus, 

A second interpretation of the correlation of ♦.60 between fetal activity and 
change In maternal BMR is to regard the heightened metabolism of the whole 
mother-child relationship. As the mother's processes are moio greatly accelerated, 
so arc those of the parasite. This situation of accelerated metabolism in a grow¬ 
ing system may indicate a rapidity of growth itself, perhaps largely of the 
fetus. Our criterion of growth in this case would not be growth of mass, as 
indicated by mother's weight gain (since this already is partialled out) or by 
weight of the child, Birth weight was seen to coirelatc with fetal activity 
only ♦.26 !.16. The accelerated growth suggested in this case would be a 
more physiological growth,--a growth of meUboUsm itself, and, as an expression 
of this metabolism, of skeletal activity. 

If this interpretation is a valid one, then the metabolising system during 
pregnancy should be regarded as a unit. Just as we would not ask what part 
of tlic mother's BMR was caused by her heart beat, so we would not wonder 
what part was due to the fetus bodily activity. The mother who manifested a height¬ 
ened BMR might consume more oxygen at a given moment because of any one of 
a number of processes. Of these processes, skeletal activity of the fetus might 
form only a small part. Consequently, we might not expect a fetal movement 
to register as so much increase in oxygen consumption^; it might form part of 

only experlneiitiil evidence we coum rind on chin point waa on the basis of personal 
communication from Dr. Grace HcLeod. Ttiree pregnant subjecta indicated feul movement during 
respiratory baaal metabolism determinations by pressing tiie thumb and loreringsr together, tbe 
two phenomena recording almuitaiieously on a toaoBraph- She saya that 'with two or our aubJeciH 
(tte) flfliv no cohfllstBjit effect at all. > few tines we thought wo saw an increaecd oxygen con- 
auinption in a test period following one In which there had been considerable fetal movement, 
but on the other hand, there were many periods following periods of fetal activity in which we 
saw no change whatever, and in no case was the change so great aa to be at ill significant In 
comparison with the usual variations from period to period." 
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the general acceleration of metaboHem. On bhc other hand, this acceleration of 
metabolism during pregnancy might be accounted for at any one point by fac¬ 
tors entirely apart from fetal movemetita as they arc noticed by the mother. 


EFFECTS OF AGE ON ACTIVITY OF THE FETUS 

Figure 1 presents graphically fetal activity for all Individuals, No entirely 
consistent trend Is apparent. It Is seen, however, tliat the curves tend to 
originate at or later than the fourth to the fifth month, to rise to their high¬ 
est point at about the eighth to the ninth month, and, in several cases at 
least, to drop off from this point to the end of pregnancy. The point at which 
fetal movement is first noticed by the mother ia shown in some of these graphs; 
the data here are consistent with the usual obstetrical finding that quickening 
Is noticed at the fourth to fifth month. It Is also held generally by obstetricians 
that the fetus is less active just before delivery than during the preceding Weeks. 
We cannot interpret the tendency for this drop in activity to be a consistent one 
applying to all our cases. If it exists as a real phenomenon, it might he ex^ 
plained In any one of at least three ways. Increasing head pressure might serve 
to Inhibit bodily activity of the fetus. Again, the fetus' relative size in the last 
months of uterine life may actually alter the amount of movement in that there 
Is less spatial capability of movement, or movements thug restricted may occur 
as frequently but be less in amplitude and so less stimulating to the mother. 

The third possibility ia that concomitantly with the last stages of preparation 
loir delivery uterine sensitivity Itself may be altered so as to increase the mother^s 
threshold. 

Correlations between ranks of various fetuses at different months of uterine 
life arc presented in Table 4, It is seen that these coefficients tend to range 
from +.56 to f,n8 Ijidicabing considerable consistency in placement with respect 
to the group at various points. 


TA81£ 4 

IHTXBCORRELATIOW BETWEEN RANKS IN FTTAL ACTIVITY SCORES AT VARIOUS MONTHS 
DURING PREGNANCY. CORRELATED RANK DIFTERFHCE COEFFICIENTS 


FETTAL ACTIVITY 


LUNAR MONTH 



6 ^ 



1 _9_ .1 


r ^ 
6 N 





+.73 i.U 

r 

7 N 





+.6B 1,13 

9 

r 

6 N 





+.65 1.12 
11 

r 

- 9 N 





+.71 *,09 
15 

r 

10. N 






9 4 10 N 


+.78 1.09 



+.95 1.02 
17 


As may bo inferred from the age data thus far presented, there seems to 
be no obvious tendency for activity to Incrcaae to any extent after about the 
seventh month. A correlation between activity within the last two months of 
fetal life and the mean age at which these records were obtained calculated on 
the basis of days since last menstruation yielded a rank difference coefficient 
for eighteen*^ cases of +.207 i,19, 

^For three or the total group ot seventeen subJecCa upon Wbom this report is baaed data was 
laoXlng; bowever, tour m subjects were added to give n total group of eighteen. Thua, this 
Is a group cooiparabie to but not Identical YiUh the group Used in the remainder of the study, 
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RELATIONSHIP BETWEEN FETAL HEART RATE 
AND FETAL ACTIVITY 

Heart rate records for all fetuses were taken periodically during pregnancy. 
The mean heart rate represents the level oI heart rate for a relatively long 
period, just as the mean activity [or a number of records represents a level of 
activity. The rank difference coefficient for mean heart rate during the last 
two months and mean percentage time active for the same period, for the 17 
subjects was -.22 1.17, suggesting that there is no significant relationship, 

It is well known that normally activity increases the heart rate. The 
failure to find a high positive correlation between fetal heart rate and activity 
measures here reported means only that in this group at least, the character¬ 
istically most active individuals were not necessarily those with the highest 
average heart rate, Our heart rate records are not taken in such a way as 
to afford the best correlation with activity. A simultaneous record of activity 
and heart rate is at present impossible under standard conditions. Until such 
records can he obtained it will be difficult to study this relationship critically. 


OTHER RELATIONSHIPS 

Rank difference coefficients between body length and body weight at birth 
with mean activity scores during the last two months of fetal life for sixteen 
subjects yielded coefficients of >.91 :.14, and +.26 t.l6 respectively, indicating 
no relationship. Irwin (3) obtained coefficients with stabilimeter measurements 
of bodily motility of 73 newborn infants .06 t.OQ for birth weight and ,02 
+ .00 for weight at the time of experiment, For crown-heel length, his co- 
ciriclent with motility was .030 +.0B. Motility correlated .20 +.00 with body 
surface calculated according to the Lissauci foimulaj using the Du Bois and 
Howland formulae he obtained coefficients of .17 1,00 and ,14 l.OO respectively. 
Comparing these with our coefficients for fetal activity it is clear that the lack 
of relationship between activity and physical proportions found for fetuses is in 
keeping at least with these data for newborn Infants. 


DISCUSSION AND SUMMARY 

From the foregoing material it is apparent that many more problcrns arc 
raised than settled by these studies of fetal activity. A list of certain questions 
wc hope to approach as sequel to this study might be arranged as follows; 

(1) What is the error of the mothei^s report? Do differences between 
mothers account for much of the differences between their reports of fetal activ¬ 
ity? 

(2) Would a concentration of time-sampling during the first weeks of fetal 
movement clarify our understanding of the developmental curve for fetal activity? 

(3) How much docs miitctnal posture affect the activity of the fetus, or 
llie mother’s .sensitivity to fetal movement? What is the effect of fatigue, of 
emotional excitement? 

('ll Would a simultaneous measurement of maternal metabolic rate and 
fetal activity clarify the relationship between general levels of these phenomena, 
as here reported? In similar manner, can a readaption of time-sampling and 
other technical factors clarify the relationship between fetal heart rate and ac¬ 
tivity? 

This first analysis of fetal activity as reported by the mother has a number 
of technical limitations, involving the reliability of mother ‘5 report. It fails to 
show significant differences in activity thus reported which may be due to sex, 
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paia, age, and maternal activity. Although differences are not statistically 
significant, it is possible that there is a .peak of activity during the eighth and 
ninth lunar months, with a dropping off at the tenth month, As may have 
been anticipated from the evidence with newborn infants, there was no evidence 
of diurnal or other rhytlim in this reported activity. 

V/hen fetal activity level during the last two months was correlated with 
the mothci^s basal metabolic rate sampled during the same period a coefficient 
of .10 :,17 was obtained. However, the correlation, not with absolute basal 
metabolic rate but with the increase in metabolic rate over measurements taken 
52 to 197 days earlier, was .60 t.ll. This coefficient does not in any way 
indicate that fetal movemonts aa single units of any sort account for the rise 
in metabolic rate, but suggests that both BMR and fetal activity measures are 
indicators of heightened metabolism of the mother-child unit. 

Wc may conclude from this material that the method of measuring fetal 
activity simply by sampling the mother's report over relatively long periods Is 
a techn'Kluc of much potentiality for studying normal behavior at this little- 
understood period. The reliability of the method deserves further study, but 
it is possible that it may be more sensitive, and it is obviously more practica¬ 
ble than is the use'of mechanical devices so far described; The report in this 
series which follows, the present one will suggest that the method possesses a 
certain degree of validity, as evidenced by the possible correlation with a cri¬ 
terion of postnatal behavior. 
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STUDIES IN FETAL BEHAVIOR; III. CAN PERFORMANCE 

ON TEST ITEMS AT SIX MONTHS POSTNATALLY BE PREDICTED 
ON THE BASIS OF FETAL ACTIVITY?^ 

T. W. RICHARDS AND HELEN NEWBERY^ 

How early in life do individual differences occur, and how prognostic are 
they of later differences in behavior? Aside from such studies as those of 
Muhlcnbein (11), Bayley (1), and others dealing with the correlation between 
scores on baby testa at various age levels, little is known of such prediction. 
Measures of infant activity by means of the stabilimeter, and of specific re¬ 
sponses of newborn Infanta have done little to establish criteria of individual 
differences at thia earliest postnatal level. Stabilimeter measurements should 
very easily serve as Individual scores, but almost no interest has been shown 
in treating tlicm as such. And what of the fetal period? Will any demon¬ 
strable differences in activity during intrauterine life be indicative of later var¬ 
iation? 

The techniques available for the study of fetal behavior are so crude and 
'indirect that concern with the relationship between activity in fetal life and 
postnatal development would normally be postponed until a great deal of pre¬ 
liminary work has been done. However, in the course of such preliminary work 
progressing slowly with the addition of six or eight subjects per year, it was 
observed that the infant which had been most active as a fetus, had also 
shown certain motor performances earlier than most of the other children in the 
group, and that individuals least active as fetuses had in some cases been slow 
in acquiring motor skills poatnatally. Thia observation suggested that even be¬ 
fore more refined techniques for the study of fetal behavior could be worked 
out, and more detailed studies of early postnatal performance made, the evi¬ 
dence at hand concerning the relative activity of a group of fetuses and the 
data on postnatal development should indicate what the results of a more 
thorough study might be, and what avenues of attack would be most piofit- 
ablQ. 

A previous paper in this series (15) described the technique whereby poly¬ 
graph records of fetal activity were obtained by having the mother report fetal 
movement as she noticed it, over a five or six hour period at one or two week 
Intervals throughout the last half of pregnancy. The records were scored In 
terms of mean number of minutes active per ten minute period. This index 
constitutes the “score" for fetal activity. In order to hold age relatively con¬ 
stant, the scores used for comparative purposes ate averages of records obtained 
only in the last two months of pregnancy. 

Of the information available concerning postnatal behavior, the most compre¬ 
hensive and statistically treatable was the data concerning performance on Oeaell 
Schedules.' To date twelve of the infants whose activity in fetal life was studied 
have taken the six-months Gosell Schedule within four days ol their six-month 
birthday. Comparing this group of twelve children at six months with a larger 
group of seventy-seven on the basis of number of the forty-six Gesell items 
passed, the results given in Table 1 were obtained. The smaller group is seen 
to have a lower mean and smaller variability than the larger group. These 
differences are not statistically significant, however. 

Six membora of the smaller group have taken the twelve months Gesell 
items within four days of their birthdays. The relationship between prenatal 
and postnatal performance is calculated only for these small groups, 

Idea of neaaurlng fetal bonavier in the hope Lhit It night be shown predictive oI later 
development, both psychological end physical, vraa originally edvanced as a research Interest by 
Mr. Fela. His Interest In this progran has been greatly appreciated by the authors. 

^From gamuel a. Fela Research Institute, Antioch College, TeUdw-Sprlngs, Ohio. 
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TABLE 1 


Group 

A 

B 

No. of Cases 

77 

12 

Mtiximum Score 

46 

39 

Minimum Score 

6 

11 

Mean Score 

28.2 

23.9 

Standard Deviation 

8.7 

7.9 


CORRELATIONS WITH THE GESELL SCHEDULE AT SIX MONTHS 

Rank difference coefficients between activity scores^ and performance on 
the Gesell Sched.ule^ at six rnonths postnatally were made by using the total 
acoie as described by Nelson and Richards (12). These coefficients are given 
in Table 2. 

TABLE ? 


Month 

N 

r 

Seventh 

6 

,34 1.03 

Eighth 

9 

.65 -.13 

Ninth 

11 

.72 i.lO 

Tenth 

12 


Ninth and Tenth 

12 

.71 i.lO 


In a correlation such as that between fetal activity and performance at 
six months postnatally, actual chronological age is of obvious importance. Three- 
fifths of the slx-montbS'Old chiid^s life is spent in the fetal period and the con¬ 
trol of age to the extent only of the postnatal period could allow mucli room for 
error in correlations in which age may be presumed to operate. Of the group 
of cases for whom both activity and Gesell scores were available, only ten had 
accurate records of date of last menstruation. By partialling out age the cor¬ 
relation between activity and Gesell performance was changed from .650 to 
.664,but this was on the basis of only ten cases. It was decided to use max¬ 
imum groups for each of the zero order coelficients, in an effort to determine 
indirectly what the influence of age on such a relationship might be for larger 
groups, The groups used in tliis analysis arc shown in Tabic 3, 

TABLE 3 


SIGNIFICANT DATA DELATIVE TO GROUPS USED IN CERTAIN CORDEUTIOHS DFTWEEN AGE, 
GESELL SCORES ANT FETAL ACTIVITY 



ARe-activllY 

Ago-Goaell 

AcLlvlty-Cscell 

Nuinbor CBaefi 


72 

11 

(Ago in days 

2/.fl.7 

/, 60.2 


HoanBiActivlLles 

3.17 


3,3fi 

(Gesell Scoi'G 


29-2 

23.2 

(Age in days 

10.0 

li.2 


Sigmas(Activity 

1.12 


1.16 

(Gesell Soars 


7,9 

B.l 

Coefficient (^p) 

.207 

_.29/,* 

. 6&1 


^Pearson 


terms "activity* or 'mlimteo active* will hereafter be used to indicate activity as re¬ 
ported by the mother. 

^The authors are Indebted to Dr. Virginia jjeiaon for Oeoail material at months and 
twelve months. 
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From Table 3 it ia seen that the groups are not entirely conlparable In 
terms of mean and sigma; differences in activity are slight, but the smaller 
group ia slightly inferior to the larger In Gesell score (critical ratio of 2). 

Correlation between fetal activity and Gesell performance partialling out 
age when these groups were used lowered the coefficient from .663 to ,644, 

From these analyses we can Inter, we believe, that the error introduced 
by using birth rather than menstrual age in controlling the age factor is not 
a serious one when correlating fetal activity with Gesell performance at six 
montlis. Certainly the coefficient is not raised spuriously by introducing this 
error. 

To return to the original correlation between fetal activity and Gesell per¬ 
formance, it is seen that none of these coefficients Is high. However, although 
they are based on few cases, they are consistently positive, and large enough 
to be reliable. The relationships among the fetal age levels and the six-months 
Gesell score were almost without exception as high as were the interrelationships 
among fetal age levels, described in the previous report (15). In other woida, 
there would seem to be a factor or group of factors common throughout fetal 
life, which are still present at six months of age. The rank difference corre¬ 
lation between fetal activity and Gesell scores at twelve months was .62 1.16, 
suggesting that this common factor (or fadtors) does not drop out even after 
six months. 

Another analysis of these relationships was made in the following way. 

The distribution of the twelve subjects according to activity in the last two 
months was divided into tertlles. Median scores on the Gesell Schedule at six 
months were calculated for each of these groups, The results arc given in 
Table 4, It will be seen that the children in the highest tertile of fetal activ- 

TABLE A 


FETAL ACTIVITY SCOHIS 



576-402 

377-290 

227-174 

Total Score 

Median 

31 

21 

IS 

Haxi/Jium 

39 

35 

21 

Minimum 

20 

18 

13 


ity obtained the highest median Gesell score at six months, and those in the 
lowest teitiie obtained the lowest median six months score. Because of the 
sparsity of cases we could not determine the significance of these differences. 

A suggestion of their significance is rendered by comparing the differences them¬ 
selves with the sigma of total Gesell scores for these twelve children and for a 
larger group of seventy-seven children (12). These sigmas are 7.0 and 8.7 
respectively. The differences are 13 between lowest and highest fetal tertlles, 

10 between highest and middle, and 3 between middle and lowest. Thus, the 
lower tertiles differ from the upper textiles by more than one sigma of the total 
distribution of scores. 

All of these facts bear out the suggestion of the correlation material that 
some factor which is operative in producing a high score for percentage of time 
active in fetal life, is also operative in performance on the Gesell items at six 
months postnatally, 

The data were treated in still another way. Performance on Gesell items 
at six months was analysed in terms of fetal activity. This was done by com¬ 
paring for each item the median fetal activity scores of those who passed and 
those who failed. The differences between medians of passing and failing groups 
are given in Table 5. 
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TABLE $ 


GeeeU Item 

Hedlon Fetal Activity Gcors 

Difference 


Paaslng 

Failing 


Gr«9pB or hitches 

5.76^ 

3.31 

2.45 

Drops object into cup 

5.76* 

3.31 

2.45 

Secures pellet 

5.76* 

3.31 

2.45 

Inhibits head and one hand 

/,.17 

2.18 

1.99 

Sits alone 

4.da 

2.90 

1.93 

Picks up cube 

3.77 


1.93 

Sits with slight support 

4.Ox 

2.09 

1.93 

Pats table 

3.90 

2.06 

1.84 

Manipulates one hand 

4.02 

2.27 

1.75 

Music: steps crying 

4.02 

2,27 

1.75 

Looks for fallen object 

4.17 

2,58 

1.59 

Crumples paper 

3.40 

IM 

1,56 

Dangling ring: clsspa 

3.40 

1 . 8 /, 

1.56 

Dnngllng ring! closes In 

3.40 

1 . 8 /,* 

1.56 

Expresses recognition 

3.40 

1 . 84 * 

1.56 

Prefers one ham 

4.45 

3.10 

1.35 

ConsclouB of fallen object 

3.90 

2.5B 

1.32 

Hualc; laughs 

3.90 

2.58 

1.32 

Takes bottle in and out mouth 

3.58 

2.27 

1,31 

Conscious of strangers 

3.40 

2.09 

1.31 

Plays with objects 

3.40 

2.09» 

1.31 

Turns head to bell 

3.40 

2.27» 

1.13 

Reacts to mirror Image 

3.40 

2.27 

1.13 

Splashee in tub 

3.40 

2.27 

1.13 

Ilxplorabory manipulations 

4.02 

2.90 

1.12 

Reaches directly fer epoon 

3.00 

2.79 

1.11 

Blinks at pencil 

3.58 

2.58 

1.00 

Paper; purposeful reaction 

4.33 

3.36 

.97 

Dangling ring: above head 

3.90 

3,10 

.00 

Hakse stopping movements 

3.90 

3.10 

,flo 

Reguds pellet 

3.90 

3.10 

.80 

Throws objects to floor 

3.90 

3.10 

.80 

Bangs spoon - reaching 

3.58 

3.10 

,48 

Dangling ring! persistent 

3.77 

3.31 

.46 

Drops one cube for third 

3.77 

3.31 

.46 

Holds two cubes 

3.36 

3.14 

.22 

Rolls back to stomach 

3.40 

3.31 

.09 

Says "mamma", "dada" 

2.88 

3.36 

-.48 

Secures cube 

2.27 

3.40 

-1.13 

Lifts Inverted cup 

3.31 

4 . 88 * 

- 1.57 

Mean 

Sigma 



1.27 

.82 


4:UeiTi9 passed or failed by only one subject. 


It Is difficult from this rcinking to make any psychological explanation of 
what abilities are most closely related to the facers involved in fetal activity. 
The order In which the items appear to be predicted from fetal activity scores 
seems to bear no relationship to factor loadingg.of Gescll items as reported in 
another study If the arrangement of Items in this order is borne out 

in subsequent correlation using larger groups^ it Is planned to analyse it in de¬ 
tail, with the hope that It may yield some psychological significance. At present 
there is no explanation for the varied nature of the items which arc best (or 
most poorly) predicted by fetal activity scores. 

Due to the fact that our total group of fetuses was a small one, no attempt 
was made to determine critical ratios for the differences above. It will be seen 
that of the forty, only three are negative. Comparison of the actual size of the 
differences with the semi-interquartile range for the total group of fetuses on 
activity (0.995) shows that twenty-seven of the forty differences are greater 
than this measure of dispersion in the positive direction, while two surpass it in 
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the negative direction, Three positive difJerences are more than twice the semi- 
inteiquartile range. 

It may also be of significance to note the distribution of fetal activity 
scores on items which were passed or failed by only one subject. There were 
nine such items, In the three cases in which the item was failed by all sub¬ 
jects but one, the one passing was the subject with the highest fetal activity 
score, In five of the six cases in which all but one subject passed, the one 
failing was in the lowest textile for feta) activity, These observations add 
further support to the suggestion that ability to pass Gesell items may be pre¬ 
dicted in part from fetal activity. 


DISCUSSION AND SUMMARY 

The evidence presented in this paper is based on observations of only twelve 
cases. Several statistical approaches to the material obtained agreed very close¬ 
ly in suggesting that for this group there waa a positive relationship between 
fetal activity as reported by the mother and performance on the Gesell items at 
six months. Rank difference coefficients in all cases were four times their prob¬ 
able errors, No spurious age factor waa found to account for these relationships, 

In terms of prediction, these coefficients would indicate (according to r^) 
that from thirty to seventy per cent of the variance at six months Is measured 
by the activity records during fetal life. 

At least four explanations for this correlation might be suggested, The 
first two of these refer to the fact that our criterion of fetal activity is based 
upon the mother’a report of activity rather than on fetal activity actually meas¬ 
ured, Thusi mothers who tend to report more activity during fetal life may be 
the mothers who endow their offspring with greater ability at six months post- 
nabally either Cl) genetically or (2) by auiiounding the child with environmental 
factors conducive to mental development. Each of these explanations is worthy 
of cenaideration. Evidence from the litciatuie would suggest that mental abil¬ 
ity during the early years may be related to a broad environmental estimate 
such as socio-economic status or parental intelligence (1, ID. but to the auth¬ 
ors’ knowledge this has not been demonstrated for ability at six months. In¬ 
deed, Baylcy's (1) work would indicate that during the early months such in¬ 
fluence is not effective, appearing effective only later than eighteen months. 

How much factors such as personality traits of the mother, a tendency to notice 
or to report movement, etc., may contribute to such possible relationship we do 
not know. 

The third and fourth explanations of the relationship between fetal activity 
and performance at six months assume that the fetal scores indicate actual var¬ 
iability among fetuses. The relationship may be due (3) to the facilitation of 
six months ability by the very exercise of function ilself; the activity demon¬ 
strated by some fetuses, whatever its genesis may be, actually improves func¬ 
tion so that the child's performance later on is facilitated. That is, bhe child's 
behavior is modified by exercise. Frequency of activity, which essentially is 
most likely what we are measuring at the fetal level, would seem to be analogous 
to an exercise function of some sort. 

Regarding this explanation certain considerations are important. The activ¬ 
ity measured during the fetal period would not seem to be in any way the same 
function as that measured at six months. In onfe instance, we are dealing with 
the amount of time during which activity of any sort is present; in the second 
instance we are dealing with responses which seem highly specific by compari¬ 
son, If a braining effect explains the correlation found, it is necessary to as¬ 
sume that this effect is in the nature of general facilitation of bchavior--a sort 
of increase in the "g factor", due to activity in fetal life. Again the evidence 
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of Wenger (10), Kanbrow (0), and others lor conditioning during the newborn 
period (Q) gives little comfort to the thought that learning ia possible during 
thig early stage of life. Conditioning has been reported for newborn Infanta, 
but not unequivocally and as a normal function for most children, When We 
conaidei fetal conditioning, positive evidence is even more tenuous; the few ex¬ 
perimental studies (13, 16) have not indicated that the letua ia conditionable, 

The fourth explanation of the correlation between fetal activity and infant 
performance at six months is that the amount of time a fetus ia active is a 
criterion, during fetal life, of the developmental pattern or patherng of behavior 
responsible for rather specialized performances at six months postnatally, 

A quotation flam Goghill (3) is pertinent in this ccnnectlon; 

"From the facta related.it is obvious that there arc two 

processes that are operating simultaneously in the development of be¬ 
havior, The one is expansion of the total pattern as a perfectly 
integrated unit; the other Is the individuation of partial syatema which 
eventually acquire mote or less discretenesa, In Amblvatoma tho total 
pattern first extends through the trunk and tail. As this pattern en¬ 
larges, the parts involved are always perfectly integrated. This total¬ 
ly integrated pattern then extends into the gills, next into the fore 
limbs and finally into the hind limbs. But as the totally integrated 
pattern expands through the organism, its Phits, one after another, 
in the same order as they were invaded by the total pattern, begin 
to acquire a measure of individuality of their own; first the gills, the 
fore limbs and finally the hind limbs. Tliis means that local reflexes 
emerge as, in the language of *Ocstolt', a 'quality upon a ground'; 
that is to say, they emerge as a speciul feature within a moio dif¬ 
fuse but dominant mechanism of integration of the whole organism. 

They cannot bo regarded as simply the action of a chain of neurones, 
excepting as cvoiy link of the chain is conceived to bo welded into the 
organism as a whole," (p. 80-39). 

The fetal "activity" we have measured and discussed In this paper, since 
It represents arh 9 unt of movement in time rather than type or quality of ro- 
sponse, may bo considered only with difficulty as expressing "pattern" of be¬ 
havior. However, just as metabolic rate or muacuis! tension may form part of 
a pattern, so may fetal movement expressed in this way. 

Assuming that our measure of fetal activity is a sort of "tcsb"| its relation¬ 
ship to the postnatal test is suggested by a recently published discussion quoted 
from the Manual of Child Psychology by Stoddard and Wellman (17), 

"It is necessary to avoid the error of believing that things con¬ 
tributing to the same general function must themselves be alike or 
look alike. A task may be performed with or without verbalization, 
and the two acts appear grossly unlike, yet they may make essential¬ 
ly the same contribution to a pattern of inteUigence, For example, 
the placing of one cube on top of the other by a child may contribute 
to the mcasuicrncnt of Intclligoncc as adequately as the definition of 
pity fifteen years later, 

"in measuring intelligence, wc are getting at not only ingredients 
of the whole pattern, but at indicators, surrogates and prognosticators, 
We need not bother at all about the external appearance of our testa 
if they are shown (a) to be, or to be related to, (b) to be surrogates 
of, or Cc) to predict the likelihood of, intolligent behavior as defined , 

If the goal is not so much to measure intelligence as to analyse the 
whole behavior pattern of the child, We are of course justified in focusing 
our attention upon any practical aspect of development or behavior, such 
as motor skills, speech or ability in spatial relations."(p. 45) 

In our fetal studies we may have evidence (somewhat humble, to be sure) 
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that the BpecializBd behavior observable at six months actually emerges from a 
pattern of which simple frequency of response is diagnostic during the fetal 
period, 

The fact should he mentioned that repoite of Minkowski (10), BoUffio 
and Artom (2), and others conceining reflex behavior of fetuses removed from 
the uterus Indicate that specific moYsments may occur as early as the third 
month of fetal life. Thus, it is possible that our measurements of activity 
during the last months of fetal life, measure at that late date very little of 
the mass activity characteristic of Coghill's precursor to individuated, specialized 
leeponses. On the other hand, Irwin (5, 6, 7) has been vigorous in hla de¬ 
scription of "mass activity" as the most characteriatic and dominant form of 
behavior even in newborn infants. 

A final consideration is the problem of mental organization during these 
early months of life. A solitary attempt to find a general factor or any other 
factors which might account for the relation of various forms of reflex behavior 
in newborn infants was made by Furfey, Bonham, and Sargent (4), They 
failed to find ooiielatlon between such phenomena at that level and concluded 
that no general or other factor was evidenced, In the light of newer techniques 
of analysis it would be interesting to know whether the single tests used by 
these investigators were sufficiently reliable to measure the variance due to 
common factors, should these be present. A recent attempt to determine prima¬ 
ry factors In Gesell performance at six months (14) indicated that there was 
at least one factor and perhaps three factors present at this level. 

We should conclude this Hat of explanations by stating that we are open 
bo conviction regarding any one of these possibilities, or regarding any other 
which may emerge. Actually, our correlation is open to much question, due bo 
sampling error and It may disappear with more adequate sampling. At present 
it stands out as a finding quite unanticipated and certainly worthy of careful 
validation, explanation, and interpretation. 
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ANATOMIC LAQl 
WILSON D. WALLIS 

By anatomic lag we refer to the tendency of an anthropometric dimension 
to lag, In relative valuci upon another with which it ig correlated. Thug, when 
head length ag dependent variable ia plotted against head width as independent 
variable, rate ol incrcaac in head length ia less than rate of increase in head 
width; conversely, when head width as dependent variable is plotted against 
head length as independent variable, head width does not increase at the same 
rate as head length, but lags on head length. A aimilar phenomenon is ob¬ 
served in the cage of many other paired dimensions of head or body, in most 
cases, it appears, with differential rates.of lag. In some cases, however, the 
dependent variable accelerates upon the independent variable against which it 
is plotted, that ia, Increases at a faster rate than does the independent vari¬ 
able, 

Kelativfi rates of increase, i.c., of lag or acceleration, cannot be detected 
in the usual coefficient of correlation, 

Examples of changes in proportion with increase in dimension are shown 
in the accompanying figures, Basic dimensions arc reduced to the same absolute 
scale. The compared predicted dimension Is expressed as a percentage of the 
basic dimension. 

The coefficient of linear correlation Is not changed if to a series of paired 
head length and head width we add any constant unit to each item of cither 
or both variables; though such addition would, of course, change the relative 
Increase of the Items of a given variable. Much anthropometric work la con¬ 
cerned with proportions, that ia, with relative values of two dimensions, If 
index is a function of dimension, that is, if there is lag or acceleration of one 
dimension upon another, then dimension must be held constant when comparing 
proportions between two groups if wc wish to know to what extent the differ¬ 
ence in proportion is a group phenomenon as distinct from a mere biometric 
phenomenon. This will apply when, for example, one wishes bo determine 
whether group differences are attributable to some other factor or factors than 
sheer dimension, So far as we can ascertain, this fundamental biometric prob¬ 
lem has not been analyzed; and no account of the principle has been taken in 
comparative anthropometric work. 

In 1901 and 1903 Pfitaner ( Ztschr.f.Morphol.u,AnthropDl ,,3,6) showed 
that piopoitions change with dimensions in each sex; but he seems not to have 
appreciated the character of the change, although ail of his tabulations show 
distinct trends of index with increase in dimension. Many correlations pub¬ 
lished in Biometrika show that when a dimension is correlated with an index 
of wliich tliat dimension is a component there is a significant correlation, the 
sign depending upon whether the x variable correlated with y is correlated with 
x/y or with y/x. The meaning of these correlations, however, is nowhere indi¬ 
cated. In the same journal, some thirty years ago, Professor Raymond Pearl 
poiiiLcd out the lag in length-width dimensions of paramecium. We have seen 
no other application of the principle to animals, yet the following tables sug^ 
gost that anatomic lag is as typical of lower animals as of man. 


^Thl 3 acudy was supported by a Orant-ln-AW from the National Reaearcti Council and as a BUb- 
projEct at the University of Minnesota under the Worte Proaress Administration, Clerical qb- 
slatance was Given by Federal Aid students at the University of Hlnnegota. Hathenatlcal test¬ 
ing Wfl 5 dcjie by Dr. Dorghlld Gunstad, of the University Of Hlnneaota. The writer is much In¬ 
debted to Dr. Ounatad for advice regarding foinulaa and procedure in analysing and utilizing 
data and conputatlons, and to Ruth Sawtcll Weills for Invaluable and i^torloua aaelgtance In 
constructlnu and checking the tables. 
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METHODS OF ANALYZING LAG 

Method of analyzing lag is to some extent dependent upon character of 
available data. Hence we have not been able to adopt a uniform method of 
presenting Results of analyses. 

1. Lag ia shown by the correlation of a. dimension with an index of 
which that dimension is a component; that ia, of x with x/y, or of y with 
x/y; for example, head length with cephalic (cranial) index, or head width 
with cephalic Index. 

2, When r xy is given, r of y with x/y (I) can be derived from the 
formula: 

r xy-^ 

r YI=)_ Vx 

A/ l-r^xy+fr xy-Vy)2 
Vx 

Testing with data in which the correlation of YI has been made directly shows 
that this formula gives the r of YI with close approximation in large series, 
that ia, within .05, Many of our coefficients have been computed directly from 
dimension and index, and many have been computed by the last formula. 


TABl£ k 


COEFFICIENTS OF CORBEL/lTIOK DY ABOVE FOUHIIU AND BY DIBECT COBHFLATION 
X 

OF V WITH y. DATA OF SCHUSTER, OXFORD 0NDER0RAD0ATE8, LIVING MALES (filOMSML 5) 


No. 

Age 

Leg length 

r of suture- stature 

Dy formula 

From raw data 

Difference 

129 

la 

.42 

• U 

-,02 

390 

19 

.35 

.37 

-.02 

209 

20 

.39 

.42 

-.03 

137 

21 

.40 

.50 

-.02 

95 

22 

.40 

.45 

-,05 


3. Lag or acceleration of dimension is indicated also in the prediction 

formulas r xy Yl and r xy Yh a modification of the usual regreesion formula, 
Vy Vx 

in which for S,D,, absolute variability, V, or percentage variability, ia sub¬ 
stituted. Thus if r xy (Vx/Vy) is 1, there is no lag or acceleration of x on 

y. The relative regression coefficient r xy YZ indicates percentage change in 

Vx 

y for I per cent change in x. Amount of lag, therefore, is inversely as the 

value of r xy Y2i, or of r xy Y^, the relative regression coefficients. 

Vy Vx 

A value above 1 indicates percentage acceleration. 


Thus: 


x-x 


= r xy 


sigma y '•J' J » 


x-x 

X 


sjgma X 1, 
sigma y x’ 



x-x 


sigma X y y-y . 
sigma y ■ X y ’ 


xy 


Vx 

Vy' 


og 
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Similarly, y-3 ~ r xy^< Or, if each item of xl x2,,.be divided by X, 

— Vx 

and each item of yl y2.MhG divided by y, wc reduce each item to a percentage 
of the mean, and do not change the value of the coefficient of correlation, Thqg 

r xy - r it J and the regression, r xy Vx/Vy gives percentage change in x for 
X y 

1 per cent change in y. 

4. From series which do not permit derivation of coefficient of correlation 
wc computed regression of index upon dimension, or conversely. The sign of 
regression indicates presence or absence of lag, and its value indicates degree of 
lag. 

5. Inasmuch as the lolativa regrcaslon coefficient cxpiesaea rate of change 

of one variable against another, it is possible to compare them in an index or 
ratio. Thus if the relative regression coefficient of lag of Iread breadth on head 

length 1.5 ,20, and of head length on head breadth is .40, the ratio is -ilQ or 

.40 

,50, Such a ratio or index makes easily comparable the ratio of lags of two 
given variates in different series, and ratios of lag of various dimensions against 
a given dimension, as for example, head length against head breadth, or head 
height, or face breadth, or face hcigiit, and so on. 

Inasmucli as ratio of lags of paired x and y expresses ratio of pcrcontago 
Increase in respective variables, it follows that the ratio indicates type and 
amount of change in the Index of which x and y are components; and thus 
diaclosca the trend in these proportions prior to or during the age period analyzed. 
Thus if the lag of (x) head breadth on (y) head length is the same as the 

lag of head length on head breadth, then increase in size of head, as measured 

by these two dimensions, does not result In a change in brcadth/longth index. 

If, however, the ratio (lag of x/lag of y) la less than 100, increase in size of 
head is accompanied by a lowering of bieadth/length index; whereas a ratio 
above 100 indicates Increase In breadtli/lcngth index. It should be remembered, 
however, that (1) most of our data deal with end-points of growth, in adults, 
or with a small age range in the pre-adult peiiocl; and (2) theio are age 
changes during adult life. The data, thcrcfoie, do not disclose whether we are 
Cl) merely recording changes which have previously occurred and have persisted 
into subsequent age levels, or C2) arc observing changes within an age group, 

01 (3) both. 


TESTS OF LINEARITY FOR DIMENSION AND INDEX 

Inasmuch as the legitimacy of our correlation of dimension and index de¬ 
pends Upon linearity of the variables, we tested the linearity in three scries. 

For cranial length and cranial index presented in a scatter diagram and in a 
correlation table for a aeriGa of 157 Peruvian male skulls and 242 fcnmle skulls 
(Sankaa, Am. J. Fhva, AnthionoL . 14;3I)0-316, 1030) the relationship is 
linear. A correlation table of head breadth and cephalic index in a series of 
220 living natives of the North Coast of New Guinea ( Pochs Nachlgss , Scries 
A, 11, 172-170) shows a similar linear relationship. A scatter diagram of 
ear length and ear index in 145 Peruvian males (Ferris, Am, Antluopol. 

Assoc, Mem ., 3!l06~121, 1916) shows less marked linearity, 
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Using Pearson's formula (Proc, Roy. Soc .. 00, '109-‘19O, 1097) for deriv¬ 
ing iH sigma of 1, namely 

Sigma l-rV - 2 r XY Vx Vy 

the relations between the ^ and the eta corrclotions of head dimensions and 
indices in living Germans (Pfitgner) are shown in Table B, 


TABLE B 


No. 

Sex 

i 

ik 

Variables correlated 

iwa 

H 

-.51 

-51 

Breadth 
Head length - Length 

1497 

F 

-.52 

.53 

n f n 

1098 

H 

-.57 

.57 

LensLh 

Head width - Breadth 

1497 

F 

-.57 

.60 

n n n 


Testing shows that_r and eta do not differ more than would be expected 
by chance. 

For the scries of 242 fcmole Peruvian skulls linear correlation of skull 
length with cranial index is -.7171. The coefficient of X ^ Y is ,7200. 

eba _ - l 3 , 0113 , In a series of 67 Alsatian skulls coefficient of regression 
1 . - 

of length on cranial index Is -3.66 and of cranial index on length is -2.07. 
Respective values by ^ correlation are 4.50 and 2.27. 

In a scries of 20 Alsatian skulls regression of length on index is -2,10 by 
_r and 2.53 by c^, In Tabic C (Pfitzner) testing shows that regressions by 
r and by ^ do not differ more than is to be expected by chance. 


TABLE C 


BEGMSSIOkS BY X AND DYiU^ LIVING GERMANS (PEITZNEH) 



Variables 

No. 

Sex 

ReKresslon XI 

I ■ .eii 

X 


1 

I 

eta 

Head 

Breadth 

- Cephalic Index 

1899 

H 

3.20 

3.32 

-.04 

R 

n 

n 

1497 

H 

3.14 

3.31 

-.17 

Head 

Length ' 

- Cephalic Index 

1090 

H 

-2.12 

2.04 

.08 


n 

fl 

1497 

F 

-1.96 

1.99 

-.03 

1 

n 

n 

1074 

H 

-1.09 

1.90 

-.01 


n 

11 

1407 

F 

-1.91 

1.92 

-.01 

Head 

Breadth 

- Lenflth 

Breadth 

1093 

H 

-3.239 

3.270 



n 

n 

1408 

F 

-3.009 

.1.041 

-.03 

Face 

Width - 

Facial Index 

1745 

H 

-3.02 

3.03 

-.01 


N 

n 

1396 

F 

-2.59 

2.64 

-.05 

Ilead 

Width - 

Head Height 

Hoad Width 

1735 

H 

-1.66 

1.72 

-.06 


n 

II 

1395 

F 

-1.01 

1.06 

-.05 


Regressions arc almost uniformly lower by_r_ than by cUi, in the above 
scries, but in no case is the dirfcrcncc as great as .3. In view, thciii of the 
close correspondence oCj, and ^ and of the respective regressions, it seems 
legitimate to analyze the relationship by the shorter j_ method, The tables which 
follow give regression coefficients and, where the data permit its computation, 
either the coefficient of correlation of dimension with index, or relative regres¬ 
sion coefficient, or both, 
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We use the designation k to signify regression coefficient, Ratio of lag is 
lag of xClOOVlag of.y. Inasmuch as lag is inversely proportional to the quan¬ 
tity r xy(Vx/VyD or r xy(Vy/Vx), when the values are plus , and directly pro- 
poiUonal wto they are minus , mteipietation ol the ratio of lags must take 
account of the signs. 

For convenience of reference we have listed paired dimensions alphabetically 
under the respective headings of Head and Skull, and Body Proportions, with 
alphabetic order under Stature, in the latter group, 
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SUMMARY ANALYSIS OF LAGS 

A summary of lags of various compared dimensions) in which values for 
males are given lor 4 or more aeries, is presented in the accompanying tables. 
The following observations are baaed on that summary, and on preceding tables. 


HEAD AND SKULL 

Face breadth does not show the usual lags when correlated with index 

Head width means of racially homogeneous groups, but is positively cor- 
Face breadth 

related with the index (Peruvians; Eskimo). Face breadth is positively cor¬ 
related with Wgsal breadth 7 aeries, negatively correlated in 7 series. There 
Face breadth 

is negative correlation In the two large Egyptian series. 

There is marked lag in face height-face breadth, both intergroup and intra¬ 
group, the lag in every instance being greater in face breadth. In the living, 
face breadth lags more on minimum frontal diameter than conversely; in skulls, 
however, in 3 of 0 series minimum frontal diameter shows the greater lag. 
Similarly, in the living, face breadth lags on head breadth more than converse¬ 
ly in 0 of 7 series; whereas in skulls the reverse applies to 5 of 6 aeries. In 
three series of means of homogeneous groups (1 Peruvian, 2 Eskimo series) 
there is positive correlation of face breadth with head breadth/face breadthp 
thus indicating less lag of head breadth than of face breadth, Face breadth 
lags less on head height and head length than conversely, except In Egyptian 
males and in a series of ethnic groups of both sexes combined, 

Face height shows less lag on head height, head length, and head breadth 
than conversely, including ethnic group means. 

Minimum frontal breadth lags less on head height and head length than 
converssly, except lor ethnic group means. 

Face height-nose height show almost equivalent mutual lags. 

Baaion-alveon diameter lags much more on face height than conversely. 

In the living head breadth lags more on head height than conversely in 
all European series, and less than head height in all Negro and Negro hybrid 
series. In skulls, European and Egyptian series, the relationship found in 
European living is reversed. 

In the large number of living groups for which head length and breadth 
are given, lag of breadth on length is less than lag of length on breadth, ex¬ 
cept in 3 groups of Orensteen's series of living Egyptians in which there is no 
differential in lag of breadth-length. A given percentage change in breadth, 
therefore, infiuenccs cranial index more than does an equivalent percentage 
change in length. In the series of ancient Egyptian skulls (Pearson and Davin), 
Tenerife (Hooton) and Macdonell’s series of 3000 living English males lag of 
length on breadth is greater than the converse. This differential in skull and 
head lags in adults seems, thcreforci to be well established for large series. 

The mean positive correlation of head breadth with cephalic index is higher than 
the mean negative correlation of head length with cephalic index. This dif¬ 
ferential in coefficient of correlation of respective dimension with index corre- 
gponda with the differential in lag. In only 4 of the 44 series analysed does 
head breadth show greater lag than head length. Two of these 4 series con¬ 
tain each 25 observations or less; the others are means of ethnic groups. 

In most series of skulls head breadth lags more on minimum frontal diame¬ 
ter than conversely; but the opposite applies to Merovingian males and ethnic 
group means. Head breadth lags much less on head circumference than con¬ 
versely; head length, however, shows less lag on head circumference; indeed 
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olten shows deceleration. Transverse and sagittal arcs lag less on horizontal 
circumlercnce than horizontal circumference on either of them. Otherwise, with 
the exception of skull length, sagittal arc lags more against each of 9 dimensions 
than any of these on sagittal arc. In the living, head height lags leas on head 
length than conversely in all European series; the reverse Is the case in 4 of 6 
Negro and Negro hybrid aeries. In skulls, Including incana of ethnic gcoapa, 
height has the lesser lag, with the exception of a small Andamanese series and 
three Pecos Indian series. 

Nasal breadth lags less on nasal height than conversely, except in Pecos 
males, in skulls; in the living, Negro and Negro hybrids, nasal breadth shows 
leas lag than inber-pupillary distance or eat height; but greater lag than thick¬ 
ness of lips, except in 1 aeries, 

Ear height and thickness of lip show no consistent type of differential in 
lag, the ratio ranging from 12 to 200. The lags, which are very great for 
ear height, range from -.05 to .Ifl; whereas they range from -.40 to 1,00 in 
thickness of Ups. 

Orbital breadth lags more on orbital height than conversely. In the 
Egyptian scries palate breadth lags less on palate length than the converse; 
the reverse applies to Pecos Indians, 


BODY DIMENSIONS 

Tibia is slightly accelerated on femur, the latter consistently lagging on 
tibia (,66-.00); and lags less upon humerus than humerus upon tibia, There 
is approximately the same amount of lag of tibia on radius as of radius on 
tibia. Humerus lags less on radius than conversely; but more on femur than 
conversely, though the reverse occurs in several scries. Forearm length lags more 
on foot length and finger length than conversely; and foot length lags more on 
finger length than conversely. Dimension of bones of the finger, and total 
finger length show scvcial differentials in lags, for details of which the table 
should bo consulted. Length of right second digit lags on lengths of 3rd, 'ith, 
and 5th, whereas each of these Is accelerated upon right second finger length. 
Right 3 Is accelerated upon right 4 and 5, and right 4 upon right 5, 

Weights in the bones of the hand show some differentials in I.ag, Lesser 
multangular and pisiform show less lag than any of the compared bones against 
these. Fifth distal phalanx lags considerably against each other distal phalanx, 
the latter showing considerable acceleration on fifth distal. 

Head circumference lags mote on head height, stem length, arm length, and 
leg length, than any of these on head ciTCumfereno;, the ratios ranging from 
30 to 40. Arm length lags on leg length more than leg length on arm length, 
ratios ranging, in large series, from 75 to 05. Aim length lags less on trunk 
length than conversely, ratios ranging from 110 to 134. Leg length lags less 
on trunk length than the converse, although there is little dlfferoncc, the ratios 
ranging from OQ to 102. The lags in trunk length--lcg length arc approximate¬ 
ly double those in arm lcngth--trui)k length and lour times those in urm length- 
leg length (all Urge sciicsL Pelvic breadth lags less on shoulder breadth and 
trunk length than conversely, the ratios ranging from G2 to 71 for shoulder 
breadth, and from 70 to 03 for pelvic breadth. Lag of shoulder breadth on 
pelvic breadth is very nearly the same as lag of arm length on trunk length. 
Pelvic breadth lags more on trunk length than on shoulder breadth. Shoulder 
breadth lags more on trunk length than conversely (ratios 106-123), 

Arm length lags on stature less than stature on arm length; in fact, the 
series show no lag in arm length, and 1 series shows a slight acceleration of 
aim length. Ratios range from 54 to 09, 

Coefficients of correlation of stature with arm lengthystatuic range from 
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-.25 to .21; and of stature with leg length/statme from -.25 to ,2&. 

When the index is stature is positively correlated with index in 

stature 

the case of femur, femur plus tibia, foot length, hand length, tibia lengthy It 
is negatively correlated with index in the case of forearm length, foot breadth, 
head length, head module, shoulder breadth, span, sitting height, Stature lags 
on leg length, and lags on forearm length more than forearm length lags on 
stature. Stature shows the greater lag when paired with arm length, chest 
circumference, finger length, foot length, cranial capacity (means of groups), 
leg length, pelvic breadth, shoulder breadth, sitting height, stem length, span; 
stature shows the lesser lag when paired with head breadth (including means 
of ethnic groups), excepting in Pure Sioux, head length, face breadth, face 
length, (means of Russian groups, MF), head circumference; there is no con¬ 
sistent differential relative lag for stature-head, height. 

Bardeen finds that in adults relative sitting height varies inversely as the 

cube root of stature, That is, ^ Ca constant). The constant 

Stature 

has differential group values, He uses means of stature and sitting height for 
the entire group in deriving his constant. "This constant, determined for a 
given race, sex, and age period makes a convenient index of relative sitting 
height." ( Am. J, Phys, Anthropol ., 6:355, 1923), 


SEX DIFFERENCES IN LAG 

In the Egyptian series of Pearson and Davin ( Biometrika 16, 1924) there 
appear to be few significant sex differences in values of r xi, with the ex¬ 
ception of transverse aic-zygomatic breadth, which shows less lag in females 
than in males. Males have a lower value of coefficient than females in 36 of 
71 instances. The greatest sex difference in r xi is ,272. In only four other 
Instances is the sex difference as great as ,1. Mean excess of males over fe¬ 
males in 71 correlations is ,004(r xi). 

There ate significant sex differences in some ratios of lag in this series. 

Thus dimensions have a higher ratio of lag on maximum length of skull In 
males than In females in all 9 instances, with the greatest difference in ratio 
of lag of bizygomatic breadth-skull length. In dimensions paired with skull 
breadth the ratio is lower in males in 6 pairs, higher in 1, and the same as 
in females in 1, the greatest differential being with basio-biegmatic height and 
auricular height. Ratio of dimensions with bizygomatic breadth is lower in 
males in all instances, the greatest differential being with basio-biegmatic 
height and auricular height. Dimensions paired with horizontal circumference 
have higher ratio in males in 4 pairs, lower in 1. Other dimensions show 
higher ratios of lag against sagittal arc in males than in females in 9 of 10 
instances. Relative regression coefficients, therefore, reveal certain sex differ¬ 
entials in lag which are not disclosed by the correlation of dimension with in¬ 
dex (r xi). Inspection shows that there is no consistent relation between rela¬ 
tive amount of lag and ratio for the sexes in a given pair of dimensions, That 
is, the sex having the higher ratio may or may not have the greater amount of 
lag. Mean excess of male ratio of lags over female in 71 paired dimensions is 
2.32, In 71 comparisons males have a mean lag of x dimensions of .317, and 
of y dimensions of .434, The corresponding values for females are ,299 and 
.423. Thus females show slightly greater mean lag than males in this series. 
Though the differences are small, the numbers in each series are large (700 M, 
400 F) and the mean difference is probably statistically significant. (Mean 
coefficient of correlation of dimensions (r xy) is slightly higher in males than 
in females in this series). 
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Table 52A, giving moans ol serle8» indicates that in adults females moie 
frequently than males show the greater lag (lower coefficient of relative regres¬ 
sion). The total greater lagi for paired dimensions listed in this table, are al¬ 
most five times as great in females foi x lags, and nearly three times as great 
for y lags, For the age group 3-6 the greater x lags in females total almost 
ten times the value of greater x lags In males, the y lag excess in females is 
five times tlio y lag excess in males. For the age group 6-17 the respective 
values in females arc approximately three times and two times the value in 
males, It seems clear, therefore, that when total analyses are considered, fe¬ 
males show greater lag than males, both during growth, at year Intervals, and 
as adults. 

The total ratio of lags is leas in males than in females, for ages 0-17 and 
for adults, but Is greater for age 3-0, the grand total showing lower ratio In 
males, The sex difference In ratio differs greatly from one pair of dimensions 
to another, During growth (6-17) it Is very small or nonexistent when weight 
or sitting height Is one of the paired dimensions. 

Among adults males show greater lag than females in face height on face 
breadth, and pelvic breadth on shoulder breadth. 

Females show much greater lag in arm length on leg length and leg length 
on arm length than do males, and considerably greater lags (,00 and ,10) of 
mlninriUTn ficmtal breadth on head breadth and on face breadth, Stature lags 
on arm length much more than in malea (.16) and arm length on stature 
slightly mole (.03). Statuie-hcad cii(sumferonce likewise show greater lag In 
females, as docs span on stature, Stature, howcvei, lags on span more in 
males than in females. Head height lags on head length more in females (,0G) 
tlian In males, The greatest sex differential in ratio of lags is for stature-head 
clicumfercnce (-70, faco breadth-minimum frontal breadth (27) and head 
length-head height (-22), 

During growth (3-17) females generally show the greater lag in each 
dimension when stature is one of the paired dimensions, but in females 3-6 
arm length Is more accelerated on stature than in males. 

For total age range 0-17 boys show less lag than girls in each pair of 
variables except sitting height-head length and head length-head width. Lag 
in girls la less In each of these latter two pairs of variables, The greatest sex 
differential is in lag of sitting height on weight, which is less in boys than in 
girls. Where acceleration occurs it is greater in boys than In girls, with the 
exception of acceleration of weight on head width, which is greater in girls 
than in boys, 


DIFFEHENTIAL LAGS IN DIMENSIONS 
AT AGE LEVELS DURING GROWTH 

Inasmuch as proportions of body and head change during growth one 
would expect the phenomenon of lag to show differential values at various 
ages. Thus if cephalic Index decreases during growth one would expect for a 
given age period during growth, such as 0 years of ago, a greater lag In head 
breadth on length than of length on breadth, Since most scries give age to 
nearest year, and the age of Individuals grouped at a given year level has a 
range of 12 months these individuals arc not of uniform age. Hence the so- 
called age level is really a grouping of individuals of specified limited age range, 
This qualification applies to all of the above sciios except the California chil¬ 
dren, all of whom were measured at the same po.'itnatal age. 

The following is an analysis of trends during growth. In Wallis' series, 
age 3-6 by year intervals, shoulder breadth of males lags on pelvis breadth 
less than the converse, except at age 3; in females, there is no consistent dif- 
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ference, Stature lags on other dimensions with which it is compared--shoulder 
breadth, pelvis breadth, trunk length, leg length, radius length-^moie than 
any of these on stature. In the London School boys, age 5-13, stature is 
accelerated on stem length, stem length and chest girth lag on stature. In 
Westminister boys, age 12-10, stature lags on stem length and chest girth. 

Stem length lags on chest girth more than chest girth on stem length. In 
Manchester boys, age 11-10, by year intervals, stature lags more on stem 
length lor ages 11-14, and less for ages 15-10, than stem length on stature. 
Thus, as indicated by Wtrllis' series, both age level and sex affect differential 
in these two dimensions at certain age ranges. 

In the Worcester series, age 6-17 by year intervals, male stature lags 
less on sitting height than the converse for ages 6, B, 10, 13-14, sitting 
height showing less lag on stature than the converse for ages 7, 9, 11, 15-17. 
Stature lags less on head length and head breadth In each age group than the 
converse. In females stature lags less on sitting height than the converse for 
ages 6-12, 16, and more for ages 13-15, 17. In females as in males, stature 
lags less on head length and head breadth than either of these on stature. 

This is consonant with the trend during growth, when stature Increases rela¬ 
tively faster than head length or head breadth. In males head length-head 
breadth shows less lag of head length for ages G-7, 9, 13-16, and leas lag 
of head breadth for ages 6, 10-12, 17. In females head length shows less 
lag on head breadth for ages 6-10, 13, and head breadth less lag on head 
length for ages 11-12, 14-18, the values being the same at age 17. For the 
total series, 6-17, lag of head length on head breadth is the same as Lag of 
head breadth on head length for boys, and differs by only .01 in girls. For 
the total Woiceatei aeries stature Uga more on sitting height than sitting 
height on stature, but less on head length and head breadth than either of 
these on stature. Sitting height, likewise, shows less lag on these head dimen¬ 
sions than either of them on sitting height. 

In Oxford Undergraduates, age 18-22, by year intervals, stature lags on 
leg length, and thigh length, each of which is accelerated on stature. Stature 
lags less on head length and head breadth than either of these on stature, the 
only exception being equal lags of stature-head breadth at age IB. These dif¬ 
ferentials repeat those of the above series of younger age groups. 

To test further the effect on lag of holding age constant we partialled out 
age in months In Worcester males for the respective year intervals 6-9 years of 
age, in which age is given to nearest month. The effect on lag is indicated 
by the coefficient of partial correlation. In this series, holding age constant by 
month rather than by year haa little Influence on lag. About the only exceptions 
are stature-sitting height, sitting height-weight, and sitting height-head length, 
and these only in the 9 year old group. In only one age group is there a change 
in lag of stature-head width when age in month rather than in year is held 
constant. In three age groups there is slightly increased lag in stature-head 
length when age in month is held constant. Lag in head length-head width in¬ 
creases at ages 0 and'7, decreases at age 0, and is the same as for zero order 
of correlation at age 9. The result ol holding age in month constant within a 
year range during these years oI growth appears, therefore, to vary with dimen¬ 
sions and also with age level, but in the main the lag remains the same. 

Inasmuch as holding age in months constant, within year intervals, has 
very little influence on coefficient of correlation, there Is little influence on re¬ 
spective lags of dimension; for ratio of coefficients of variation (Vx/Vy) remains 
the same, 

Mean lag of these four age groups is decreased by partial correlation (age 
in month constant) for stature-sitting height, sitting height-weight, sitting 
height-head length. It is increased for staturo-head length, sitting height- 
head width, head length-head width. Partial correlation gives greater iccelera- 
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fclon of WBlght on aibtlng height;, and lesa acceleration of weight on head width. 

The only comparison which can bs made with California children is for 
length-stem length CCallfornia children) and stature-sitting height (Worcester 
males). In the former the lag of stem length on body length is ,07; in Wor- 
costcT males, age In rnean month constant, it is .03; In the former the lag of 
"body length on atom length la ,7S; In Woicealei children lag o[ atatuie on sit¬ 
ting height Is ,6Q, It la not clear, therefore, that there are differentials in 
lags of these dimensions at these respective age periods, when age in month is 
held constants 

A comparison of lags during growth, at year intervals for mean age, with 
lags during adulthood shows the following: During giowtli head length lags 
leas on head breadth than conversely for ages 6, 7, 9, 13 in males, and G-10, 
13 in females; the converse holds for ages, 0, 10-12, 17 in males, and 11, 12, 
H-16 in females. In all large adult series head length lags more on head 
breadth than conversely. 

Chest ciicumference - pelvic breadth show greater lags in U,S. soldiers 
than in California children up to 3 years of age (by 3 months intervals), but 
the ratio of soldiers is similar to that of children up to 12 months of age. 

The ratio then rises, from 47 to 73, to. age 36 months. Lag in these children 
decreases in chest circumference from 1 month to 36 months and increases In 
pelvic diameter, 

Galifotnla children (1 month to 36 months) show Iwa lag of pelvic breadth 
on shoulder breadth than conversely, the ratio ranging from 34 to 70. In New 
York children the ratio ranges from 90 to 20B in males, and from 70 to 123 
in Icmalesi for 9-6 years of age, but with greater mean lag in pelvic breadth, 
In the Swedish aeries of males 21 years of age the ratio ranges from 04 to 
71, pelvic breadth showing uniformly less lag than shoulder breadth. In New 
York children lag In pelvic breadth decreases with age, but females show no 
certain trend. California children likewise show no certain trend, In the last 
mentioned the greater lag of trunk length on pelvic breadth than conversely is 
duplicated in Swedish adults, but there are marked differences between the two 
scries. In California children the ratio ranges from 22 to 63; in Swedish male 
adults, it ranges from 74 to 03. Moreover, the lag in pelvic breadth in Swed¬ 
ish adults Is about 3 times that of the California children, from .33 to .36 as 
compared with .70 to 1.23 (acceleration) in the children. Mean lag in trunk 
length in Swedish adults is, convefsely, greater than in the children; .20-.2D 
as compared with ,19-.40 in the latter. Except for the 36 month group the 
ratios of lags in trunk length-shoulder breadth are below 100 (14-90), where¬ 
as In Swedish male adults, the ratios range from 106 to 123. In the adults 
the lag in shoulder breadth is about twice as great as in the childTcn, and the 
lag in trunk length is more marked in the adults (.24-,31 as compared with 
.33-.59). New York children (2-0) show acceleration of arm length on stature 
for both sexes (.09-1,43 for males; .99-1.60 for females) and a lag of .51- 
,01 and ,30-,60 of stature on arm length. In 1 series (Egyptians, males) 
adults show acceleration of arm length on stature, and in other .sDric.s show 
little lag of arm length on eUturc (.04-1,03), In adult series stature lags 
on arm length ,49-.71. The ratio of lags la, however, higher in adults than 
in New York children, 54-07, as compared with 0Q-G9 In male cluldrcii aged 
2-6, and 24-54 for female children of this age range. 

Chest circumference lags on stature less than conversely at each age inter¬ 
val and among adults. When, however, the age group 5-13, males, is con¬ 
sidered as a unit, stature accelerates on chest circumference. For 11-10, and 
12-10 years chest circumference is slightly accelerated on stature when these 
respective groups arc treated as a series. 

Head breadth lags more on stature than conversely at each age level, 6- 
17. The highest ratios in males occur at ages 13, 14, and 15, and in females 
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at ages 7 and 11. In males the lowest ratio occurs at age 17 ClOO) and in 
females at age 15 (125). 

In adults the ratios range from 99 to 173, as compared with lOO to 300 
In males and 125 to 200 in females for age periods 0-17 years. Oxford under¬ 
graduates, ia-22 years of age, show ratios, by year level, of 100 to 102, Thus 
the differential which characterizes growth Is continued to age 22. Means 
of 03 ethnic groups show greater lag in head breadth than in stature, and 
greater lags In each than are found in other series. 

In males, lags in head height-stature by year intervals 10-22 conform 
with lags in adults, except that lag of head height on stature is less for year 
intervals 10-22 than for adults. 

The ratios of lags are comparable for age levels 10-22 and for adults: 
72-126 for adults, BB-1Q0 for age levels 18-22, a lower average In the latter 
group, Fifty-three ethnic group means show a ratio of 167, which is higher 
than that of any other aeries analyzed. Here the intcrgioup differential is 
more emphatic than the Intragroup differential in lag, 

At age levels 6-22 head length lags more on stature than conversely, The 
same differential is found in every series of adults, but the ratio ia lower in 
adults than during growth, and decreases from 6 years bo 16 yeara. Thus in 
males the ratio ranges from 205 at 6 years of age to 138 at 16 and 111 at 
17, in Worcester children; and in females from 264 to 121 at 17. In Oxford 
undergraduates it ranges from 110 at 10 to 130 at 22, being 130 among 
Cambridge total undergraduates. The range for other series of adults is 113- 
179. A series of 83 ethnic group means gives a ratio of 106. 

Leg length lags less on stature than the converse at each age level, 3-6, 

10- 22, and for adults, In fact, In males leg length Is accelerated on stature 
at ages 4-6, 8, and 16-22, the maximum acceleration appearing at age 16. 

In females age 3-0, acceleration of leg length appears only at age 4. With 
the exception of this age group females show, for ages 3-0, greater lag of leg 
length on stature at each year level. (The numbers, however, are smalU- 

11- 26). From 16-22 upper leg length shows comparable acceleration on 
stature (1,32-1.66) at each respective age level; this Is a higher acceleration 
than that of leg length, or uf lower leg length. 

With two exceptions, both males and females show less lag of pelvic 
breadth on stature than conversely, for ages 3-0 (numbers 14-24). Adults 
show the same type of differential, but a more emphatic one. Thus in male 
adults the ratio ranges from 42 to 46, and in male children 3-0 it is 69-126. 

In males plus females age 3 months to 36 months the ratio is 22-61, that 
is, closer to the ratio of adults, At most of the age levels 3 months to 36 
months there is acceleration of pelvic breadth on stature and much more Ihg of 
stature on pelvic breadth than during the period 3-0 years. 

From 3 months to 36 months shoulder breadth lags leas on stature than 
conversely, except at 36 months, the ratios ranging from 39 to 117, At age 
3-0 years the same ia true, except at age 3 in males. 

Adult males show the same type of differentials; ratios range from 65 to 
60 in Swedes at age 21, and 44 to 06 in Sioux. 

In California children stature-stem length have equivalent lags at 3 months 
and 10 months. At all other ago intervals in this group stature has the greater 
lag, Among New York children males show greater lag of stature at ages 3- 
6 and 7, and lesser lag of stature at ages 6 and 6, Females of this series 
show greater lags of stature at ages 4, 6-8, and smaller lags at 3 and 5. 
Worcester children likewise show reversals of ratio of lag at different age levels. 
Thus in males stature has less lag at ages 6, Q, 10 , 13, 14, and greater lag 
at 7, 9, 11, 12, 15-17; in females there ia greater lag of stature at ages 6, 
13-15, 17, and less lag at ages 7-12, 16. For the total group (not by year 
levels) of London boys 5-13, the ratio is 53, and stem length is considerably 
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accelerated upon stature. For tlio Westminster boys age 12-10) as a group 
(not by year intervals), stem length In slightly accelerated upon stature, and 
the ratio ie 00, In the large series of I). S, aoldieis the ratio ia 100; all 
other adult groups yield ratios considerably below 100) from 43 (in females) 
to 01 in males. In Swedish males, 21 years of age the total la 56 C64-61). 
Holding age constant appears to have considerable Inriuencc on the ratio of 
these lags during adulthood as well as during growth. The same observation 
applies to many other paired lags. 


LAG in LOWER ANIMALS 

Inaamuch as lag Is a characteristic of man, It scema likely that it may 
characterize other animals also. Wc have sampled some of the available data 
with the following results: In 500 individuals of species Aicclla vulggrla . a 
shelled rhlzopod, correlation of total (outer) diameter of the shell (Y) with 

(inner) diameter of the mouth opening (X) is ,830. The r of Y-iis .71, of 

X 

Y-‘^i3 -)fl2. (Pearl and Dunbar, Biometriha. 2:327, 330, 1002-1003), 

Schuster gives measurements of dimensions of about 2,000 individuals of species 
Eupagutus prldequxi, divided into the two groups of deep water forms and 
shallow water forms. He measures the two dimensions, (1) from upper articu¬ 
lation of propodite with caipopodlte of right chela to upper and outer articulation 
of propodite with dactytopodite, known as Measurement Mo. 1; and (2) length 
of right chela measured from its lower articulation with tire cnrpopodltc to 
furtheiest point of the fixed blade of aciasois. Ho believes )ils measuremonts 
accurate to 0.1 mm. From those two measurements he constructs the chela 
index, which Is Measurement No, 1 - Measurement No, 2_ . Hb also takes 
Measurement No. 2 

length of carapace along median line. Kogiesslon coefficient of this index on 
carapace length Is -.27 and -.24i respectively; of carapace length on index, 

-.90 and -.01i reapcctively. 

Lag is marked except in the female in one conclatlon. There is a distinct 
sex difference, though not always in the same direction, in the respective lags, 

In this series, higher positive correlation of dimensions in males accompanies higher nega¬ 
tive correlation coefficients of dimension x with index y/x. 

The data on young trout deal with periods when growth changes complicate 
the phenomenon of lag, The changes in correlation coefficient of dimension x 
with index y/x at different stages of growth may reflect a trend in changes in 
body proportions during growth. 

In 1900 Pearl pointed out that in paramccIum there is a "sensible correla¬ 
tion between the absolute size of tiic body and its shape as measured by length- 
breadth Index,” ( Eiometrlka . 5:60, 70, 1008-1907). In series D breadth lags 
upon length more than length upon breadth. In the other series lag of length 
on brendth Is greater than lag of breadth on longth. In the turkey lion body 
length is accelerated on nil dimensions except wing length and head width, All 
dimensions lag on body length. Data on the turkey hen show that noithor the 
sign nor the value of the coefficient of correlation of absolute weights of organs 
gives any intimation of presence or absence of lag or of its value. Dimensions 
show much more consistent lag than do weights. 

In male and female frogs weight of each organ is accelerated upon body 
weight except in the case of spleen; whereas body weight lags approximately 
50 per cent upon weight of each organ. The only other instances of accelera¬ 
tion are of spleen on digestive tract, and of digestive tract on kidneys. Other¬ 
wise the least amount of lag ia shown in liver on kidneys; digestive tract and 
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liver on each other; and liver and pancreas on each other. There are possibly 
sex differences in variability and correlation in frogs. The above results should 
be interpreted with that possibility in mind. 

In male turtles, weight of liver and spleen is accelerated upon body weight. 
In every other instance there is less lag of weight of organ on body weight than 
of body weight on weight of compared organ—as also In the case of frogs. Com¬ 
parison of lags in paired organs in turtles and frogs shows that though the lags 
differ in the two animals, the ratio of lags of paired organs is similar in the 
two animals in most cases, The number of turkey hens is so small (12) that 
llttlo assurance can be given the specific findings, In Nebraska muskrats skull 
weight Is accelerated on mandible weight, but lags on each recorded weight of 
long bones; the latter neither lag nor accelerate on skull weight, 


SUMMARY 

Anatomic lag, the lag of one dimension on another against which it is 
plotted,, is exhibited by moat dimensions in man and appears to he a chaiactei- 
iatlc of the animal kingdom, if the samples from various orders and genera 
given above are representative. 

Lag has differential values for paired dimensions, as, for example, lag in 
head length'head breadth. Certain dimensions, as leg Ungth-aim length, show 
little lag. The phenomenon applies not merely within a group but also between 
groups of similar racial composition, and therefore has Intoigioup application. 

It seems also to have Inteiiacial application, that is, to apply to means of 
racial groups. There appear to be sex differentials in lag< 

During growth there is differential In lag in dimensions at most age levels. 

The leiabive regression coefficient is peihaps the best measure of lag for 
comparative purposes and facilitates prediction of values of palled variables. 

The ratio of relative regression coefficients of paired variables provides a con¬ 
venient expression of ratio of lag of the two and facilitates comparison of rela¬ 
tive lag in paired variables of different scries. Further analysis of relative re¬ 
gression coefficients and their ratios should provide a profitable comparative 
study of lag. 




THE EFFECT OF IMPROVEMENT IN NUTRITION ON THE MENTAL 
CAPACITY OF YOUNG CHILDREN 

LOUISE E. POULLI 

The influence of malnutrition in retarding mental development in Infancy 
and early childhood Is a subject worthy of aerioua consldeiatloTi, Mental activity 
la a form of energy and the expression of mental capacity depends upon mental 
energy and mental effort. Mental capacity itself Is dependent upon the develop¬ 
ment of the bialn cells and these aa well as other parts of the body must be 
nourished In order to attain their normal growth, 

It has been shown by experiments on rats that normal rats are far superior 
in their learning ability to rata which have been deprived of Vitamin B during 
their nursing period (1, 2i 3. 4). Rachitic children compared with non-rachitic 
children) carefully paired, in the ages of 12 months. Id months and 24 months 
show a lower developmental rating (6), 

The difficulty In formulating a study of this type with human subjects 
lies in the fact that reliable mental records of malnourished or undernourished 
young children are rarely available In numbers sufficient for scientific analysis. 

If malnutrition is complicated by other factors which tend to retard mental 
growth, the case is valueless for a study of the effect of malnutrition. Loss 
of mental control through epilepsy, meningitis, encephalitis, paralysis, glandular 
dysfunction and the like is not calculable In terms of constants. These diseases 
often are accompanied by malnutrition, and institutional files abound in records 
showing these complications. 

When records are available, there must be an interval of nutritional care, 
and a le-teat to note changes in mental status, Another requirement is a coii' 
trol group of children of a normal nutritional status at the time of the first 
test with a record of normality In this respect in the interval and at the time 
of the re-test. 

The method used in gauging nutritional changes Is also of primary impor¬ 
tance. The age-height-weight index has large variations within year levels and 
large overlappings in the different year levels. So called "slender types" often 
have medical diagnoses of good nutrition. Correlations based on this method are 
therefore apt to be lowered. 

In a study made at the New York City Children’s Hospital in 1923, baaed 
on the age-height-weight index (5), the correlation between change in nutrition¬ 
al index and change in I.Q. was -.226 i .102. This study was based on 
records of 40 boys ranging in age from 3 years and 0 months to 15 years 7 
months. The intervals between measurements ranged from 2 months to 4 years, 
2 months. Age and time interval did not appreciably affect the correlation. 
Inspection of the data, however, shows that 21 of the 40 boys were over 10 
years of age and that only 7 were below 0 years of age. It may well be that 
the negative finding is due not only to the overlapping of nutritional criteria but 
to the age of the subjects. Mental control is conditioned not only by physical 
energy but by social and educational adjustment. Children committed to insti¬ 
tutions are frequently maladjusted, coming as they do from intolerable situations 
in home and school environments. Negative self-feeling is engendered by associa¬ 
tion with brighter children, secret worries about domestic conditions oi about 
their own disabilities are apt to preoccupy their minds, Bad mental habits have 
been formed in avoiding the struggle with tasks beyond their mental scope, Be¬ 
fore the mind can function at its best each of these individual adjustments must 
be brought about. The degree of adjustment required and the success in ad¬ 
justment are variables that cannot be held constant by statistical methods and 

^Fron Department of Hoapltftla, New York City. 
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they tend to vitiate statistical findings. 

In the earlier years of life social consciousness is still comparatively unde¬ 
veloped and conflicts have not been established in the same degree, Control 
factors are present, however, in many cases and must be taken into considera¬ 
tion in the selection of cases. Hyperactivity and wiUulncss lower the results of 
many a mental teat, 

Investigations of nutrition in relation to scholarship records show positive 
findings in favor of better nourished children. These studies have no direct 
bearing on the present investigation as they do not take into consideration the 
developmental factors of early childhood. They do Indicate that the mental 
energy and mental effort required for successful school work and for response 
to mental tests Is heightened by good nutrition (6, 7, 6),. 

The procedure in the investigation here reported is to have two groups; 
Group I, malnourished at the time of the first test and well nourished at the 
time of the second test. Group II, well nourished at the time of the first test 
and atm well nourished at the time of the second test, the diagnosis oI good 
nutrltiorr and malnutrition to be based on the physicians' statements In the 
record.^ Doubtful cases or cases complicated by lack of mental control or ener¬ 
vating factors as described in the introduction arc excluded, The two groups 
are to be equated as nearly as possible for chronological age, I.Q., and inter¬ 
val between tests. The chronological age limit at the upper ends Is 7 yeaiSi 
11 months. Ideally the lower limit should be at 6 months but as admission 
to the institution is rarely below age 2 years this condition is impractlcablD, 

The tests used for both groups are Kuhlmann-Binet or Stanford-Blnet. 
Cases in which these scales arc not applicable arc excluded in order to avoid 
the inaccuracies resulting from the dilfeiences in vaTiablllty ol pciloimancc 
scales. 

Table 1 gives the range, average^ and standard deviation of the two 
groups In age and I.Q, at the time of the first test, the interval, and I.Q. 
changes. 


TABI£ 1 


GfiOUP I 41 CASES MALHOUniSRED 


Age 

Range 

2 ;/PS. 1 m. to 

7 vra. 10 mos. 

Average 

3 yrs. 10 F\os. 

cr 

1 yr. 5 noa* 


22 tol2 

A5 _ 

l& 

Interval 


3 yra. 7 moE. 

1 yr, 6 rnos. 

I.Q. change 

-8 Lo «-44 

tio 

12 

GROUP II 

41 CASES 

WELL HOURISHED 

Age 

Range 

2 yra. 7 nos, lo 

7 vrB. 7 moo, 

Average 

4 yra. 10 moK. 

a 

1 yr. 5 niofi. 

I.Q. 

22 Co BB 


19 

Interval 

a mos. to B yro. 

9 moB. 

mnngggiQ-ggiiiii^ 

? yiv}. 1 mu. 

I.Q, change 

-20 lo til 

L .. 

6 


Table. 2 gives the Intcrcorreiatlons of the two groups by the Pearson Pro¬ 
duct-Moments method. 

The outstanding findings in this study arc; 

a) The average rise of 10 points in I.Q. for Group I who were definitely 

^Caae reporta ot the New Yorx Cltjr Clilldron'e Hospital contain progress records each cover- 
ina a period o( three months. Physical, nencal, and hehavLor changes are recorded (rom the 
ohservatlons of doctors, nurses, and teacherB. 
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malnourished at the time of the first teat, and well nourished at the time of 
the final test, in contrast to the average zero change In Group II who were 
well nourished throughout the period under consideration, The greater variability 
shown by a standard deviation of 13 points I.Q, in Group I against a standard 
deviation of Q points I.Q. in Group II ia probably due to the varying degrees 
of initial malnutrition and of improvement in nutrition. In the absence of re¬ 
liable numerical measures of these factors a high variability in I,Q. rise is to 
be expected. The significance of the difference In I.Q. change, in favor of the 
malnourished group, ( D ) is 2,43, indicating that the chances are 99.2 in 
(cr dill.) 

100 that the difference is greater than zero. 


TABLE 2 



HH9i 

Group 11 
r P.E.j, 

Age at Ifit teat vs. I.Q. rise 

-.56 f ,00 

-.003 - .106 

I.Q. at let teet va. I.Q, rise 

-.193 - .10 

♦.025 ■ .106 

Interval vs. age 

-.090 - .10 

-.210 ■ .102 

Interval va. I.Q, rise 

♦.221 - .102 

-.034 - .106 

Age ve. I.Q. 

♦.23 - .102 



b) The significant correlation between age at the time of the first test 
and I.Q, rise. The correlation of -.56 ia a clear indication that the younger 
the malnourished child when nutritional care is begun, the greater is the chance 
of Improvement In mental capacity. This correlation would be markedly Taised 
if It were based on a normal age distribution instead of a limited section of 
the normal distribution. 

The two groups are not perfectly equated, The average age of the well 
nourished group is 1 year and 3 months higher than that of the malnourished 
group. There were no 5 year olds in the malnourished group, and only '7 cases 
above 4 years in that group. The determination of the age level at which 
nutritional care becomes ineffective in raising the mental capacity, is therefore 
not within the scope of this study. 

However, the sharp decline in the average I.Q, rise of the malnourished 
group after the age ol 3 years (see Tabic 3) raises this question; To what 
degree is the harm done by malnutrition irreparable after the age of 4 years? 
The indication from our small number of cases above age 4 years is that only 
slight gains are to be expected. 


TABLE 3 

I.Q. CHANGE BY AGE 


Group I Group II 

Age Halnouriahed Well nourished 



No. of 

Cnsea 

Average 

I.Q. 

Change 

No. of 

Cases 

Average 

I.Q. 

Change 

Difference 

2 

11 

^13 

5 

+2.4 

+10.6 

3 

15 

♦U.A 

7 

-2,05 

+17.25 

4 

8 

> 5.3 

10 

-1.0 

+ 7,1 

5 

0 


8 

+1.6 


6 

5 

+ 1.6 

9 

■0.77 

+ 2.37 

7 

2 

♦ .5 

2 

+1 

- .5 


The slightly positive correlation (-.22 ^ 10) between length of interval 
and I.Q. rise in the malnourished group as compared with the zero correlation 
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in ttiD well nourished group raises the question of the minimum inteival required 
to bring about a rise in brightness. Oui cocrciations are based on the I,Q, 
changes from the first to the Una! test, Within this period our subjects were 
ic-tested at various tlmcsi so that we arc enabled to show t]\c gains at pro- 
gresalvc intervals. (See Table d). 


TAHUA 


I.Q. CIIAHOE FlliW 1ST TO 2HD TEST 


Interval 


Averago 

L?. 

Chertge 

noDge 

£ moB. to 11 nos. 

11 

. 5.6 

- ^ to +20 

12 nos. to 15 ms 

12 

,t 6.5 

0 W +26 

19 nos, to 2S niQs. 

7 

♦10.7 

- 2 to +20 

2i mos. to 32 mos. 

6 

♦n.3 

0 to +23 

33 mos. Lo 5 yra, 

5 

♦ .6 

-10 to + 9 


The number of cases is too small (or icUablc ger\eiaUzatlon but the Indica-^ 
tlon is that a period of 10. months to 2 years is required to bring about the 
average gain from nutritional care, The large range in each interval shows the 
variability in this respect. 

In 9 cases there was a progiossivc rise in LQ. following the rise from the 
first to the second test. In 7 cases there was no further rise after the second 
teat although observations covered many years. Only 3 children, who were under 
observation for a number of years, showed slight drops in the second test to be 
followed by subsequent large gains. In these 3 cases the interval from first to 
second test was below 1 year. These figures have only a limited value as the 
periods of observation wore dotermined by the time children remained In the insti¬ 
tution, and the intervals between tests depended largely on demands made on 
the laboratory In other Institutional case work. 

Studies of 5, 6, and 7 year old children in malnourished and well nourished 
groups, of children below 2 years and 3 and 4 year groups selected outside of insti¬ 
tutions and of higher mentality at the first test would serve to clarify this problem. 
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THE RELATION OF ORDER OF BIRTH TO OTHER BIRTH FACTORS^ 

HYMAN GOLDSTEIN^ 

INTRODUCTION 

The question of the relative supeiiotifcy of the different birth orders has 
been discussed and le-discussed for many years and the solution is not yet in 
sight. Since heredity and post-natal enriionment cannot theoretically and 
plausibly account for any superiorities or inferiorities present at birth so as to 
produce, on the average, a favorable or unfavorable effect on any particular 
birth rank, attention has naturally drawn to the pre-natal environment. The 
problem of the temporal relations in the birth sequence and the problem of 
whether the more healthful intra-uterine environment is a young one or one 
more advanced in years are, it seems, inextricably entangled. "The incidence 
of a trait in a given birth order or its average value on a quantitative scale 
may involve Joint contributions from mother’s age and from birth order acting 
as independent variables. These factors may vary in relative force, at differ¬ 
ent ages, at different birth positions, and in different social groups" (17). It 
is, therefore, necessary to separate the effects of one from the effects of the 
other. 

It is the problem of this study to attempt to Isolate statistically the 
separate effects of the ordinal position in the birth sequence and the age of the 
mother upon such factors as duration of pregnancy, number of antepartum com¬ 
plications, duration of labor, number of labor complications, type of delivery, 
and blifch weight of infant, 

The records of the Sloane Maternity Hospital in New York City were uti¬ 
lized.^ Those cases were considered who had had two or more coniinements re¬ 
sulting in live births at the hospital so that comparative data might be secured. 
In the study the ordinal number for birth order is based on the number of preg¬ 
nancies, thus counting the number of children born living, stillborn, miscarriages, 
and abortions. The ordinal number for birth order is thus really the pregnancy 
ordcr.^ 

Antepartum Complications . Some investigators have stated that the elderly 
prlmlparae aro more prone to encounter a higher incidence of toxemias, albumi¬ 
nurias, and other complications than the other primiparae (24, 3D). Others, 
however, have reported no relation between the incidence of antepartum compli¬ 
cations and mother’s age (30). 

Some investigators have reported that certain kinds of complaints, such as 
nausea, vomiting, ankle edema, etc., were more common among primiparae and 
secundipaiae than in the higher multipaiae who appeared to complain more of 
such complications as severe headaches, varicose veins, dyspnea, etc. There was 
no relation found between parity and number of complaints (19). However, 
others have studied the question of the relation of birth order to antepartum 
complications with negative results (10, 35). One study of mothers’ reports as 
to their health during pregnancy and medical records reported no evidence of a 
relationship between pregnancy order and the health of the pregnant mother 
(10). However, it has been found that mothers tend to forget the illnesses 
and disturbances suffered during pregnancy, the injuries received at the birth 

^The wrlCer Is Indebted Co Dr. Otto Kllneberg sni to Dr. Ruth Peri lor cheir consCructlve 
crlbiclsin of Che inanuscrlpC, 

^Fron New Yorli state Vocational Institution. 

^The author Is Indebted to Dr. Benjamin Watson for his hind parmlaalon to have access to the 
material rurnlshlng the data of this study. 

^Althoueh pre-nat.ai casualties were taken Into account In determining the pregnancy order, 
only the data of live births were utilized in comparisons of pregnancy duration, antepartum 
ai\d labor oompllcatlonBi labor duration, and birth weight. 
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of the cliildi and the use of inatrumenta at that time C31). Some scientiata 
have felt that although pre-natal conditions might be less lavorablc to primi- 
parous mothers with a tendency to uncommonly severe toxemias and other dis¬ 
turbances of pregnancy, it Is not wcll-eatabliahed that this is an important 
diflciential factor in handicapping the first-born except at the extremes of the 
child-bearing period (17), 

Duration of Proffnanc.v . It has been reported that the duration of preg¬ 
nancy has no relation to mother's age but that it coiiclatea with birth weight 
lather highly C&i IQ, 22). The inferior weight of children of ptimlparae has 
been explained In terms of their shorter average duration of pregnancy as com¬ 
pared with those of multipaiac (5). However, other investigators have not 
been able to find any significant differences either in mean length or in standard 
deviation between first and later pregnancies. (10), No correlation has been 
found between length of gestation and the duration of first and second stages 
of labor (1). 

Labor Complications . It has been shown that as the age of the piimipara 
increases labor becomes more dllficuU and dangerous (24, 36), the chief possi¬ 
bilities of complications being rigid soft parts, inefficient uterine contractions, 
poor engagement of the head or abnormal positions, and minor grades of pelvic 
contraction C23). In fact, it has been reported that in the elderly piimlparac 
contracted pelves occur two to lour times as frequently as \i\ young ones (6). 
Studies of two groups of primiparae, aged 30-05 years and 36-45 years, showed 
in the latter group a much greater incidence of premature rupture of the mem¬ 
branes, manual separation of the placenta, and premature labor in addition to 
some increase in the incidence of breech presentations and eclampsia (33). 

Some studies of the relation of mother's ago to the incidence of labor compli¬ 
cations have reported negative results. It has been found that elderly primiparae 
do not show any greater percentage of perineal lacerations or labor complications 
In general than do younger ones (14, 41) although increasing age from 31 through 
45 years of age has been reported to bring a greater incidence of weak utorino 
contractions and uterine inertia (14). 

The effect of parity on the incidence of labor complications docs not seem to 
be claar-cut. On the one hand, we find that imiltiparao have been reported to 
have less perineal tears, more vaginal outlet relaxations, less strong levator mus¬ 
cles, more cervical tears, and more sub-involutions of the uterus than primiparae 
(2Q) while, on the other hand, increasing parity has been reported to bring with 
it certain changes that gradually increase the risk of ch[ldbirth--namcly, loss of 
muscle tone, a tendency to hemorrhage, and calcium depletion (set up by exces¬ 
sive parity) which render the muscles painful, and flabby and enhance the ef¬ 
fects due to loss of muscle tone (35), It has been reported that repetition of 
parturition and lactation, especially when combined with poverty, overwork, and 
underfeeding, might set up a dccaicification of the pelvic bones and cause a 
shrinkage in the bony birth canal that might react upon the incchanLsm of 
labor (35). 

Duration of Labor , Some investigaLors have been able to demonstrate a 
relationship between mother's age and length of labor. Some have .shown that 
elderly primiparae have shorter labors than young ones (2) wliile others have 
shown just the reverse (14, 25, 30, 41), It has been stated by one investi¬ 
gator that this prolonged labor in the elderly primipara is due primarily to the 
greater incidence of abnormal presentations and inertia uteri whereas the greater 
elasticity of the soft tissues in the young primipara accounts for her shorter 
labor, The same investigator felt that irregularities in menstruation and partic¬ 
ularly the late establishment of the function seemed in some manner to influence 
the type and duration of the labor which was, however, uninfluenced by the 
time of marriage or conception (25). 

Other Investigators have failed to find any relation between mother's age 
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and duration of labor. Studies of the labors of elderly and young prlmiparae 
have failed, in acme instances, to show diffeieiK^B in duration (1, 32, 35, 37). 

In one study, age seemed inversely pioportional- to labor duration when all cages 
were considered (that is, no account being taken of parity) but when primi- 
parous and multiparous labors were analyzed separately age lost its significance 
and apparently had no effect on duration of labor. Neither the weight of the 
mother nor the weight of the infant seemed to correlate significantly with the 
duration of labor. Thus the results apparently controverted the beliefs of the 
long labor of the fat woman, of the elderly primipaia, or of the large baby (1). 

The effect of birth order on duration of labor has been studied by some 
investigators. The majority have found that there is a negative relation be¬ 
tween parity and duration of labor, that is the primipaiae have been found to 
have longer labors than the multlparae which has been explained by the former's 
greater resistance of the soft parts (1, 27, 42). However, no significant change 
in duration was to be noted with increasing multiparity since the decrease in 
duration was almost entirely confined to the space between prlmiparae and 
secundiparae. Although there was no further decrease in the first stage of 
labor, with succeeding pregnancies there was some shortening of the second stage 
In multlparae because of decreased resistance of the cervix, vaginal walls, and 
pelvic floor (1). 

Type of Deliveiy . Elderly piimipatae have been found to show a greater 
Incidence of operative delivery, either by forceps or Caesarian section, than 
younger ones (2, 23, 33, 38) showing progressive increase from 20 through 45 
years of age (14, 21, 26) as well as a greater percentage of breech persenta- 
tions (14). 

The incidence of abnormal confinements seems to drop with increasing parity 
(10). It has been reported that the percentage of operative and instrumental 
deliveries in prlmiparae is considerably higher than In multlparae (16, 27, 29). 
However, following a decrease to an optimal low for the para 4 and 5 groups, 
there is a steady and rather rapid rise (27). Yfhlle instrumental delivery oc¬ 
curs most frequently among the first-born it has been found that the use of 
drugs Is mors common in the higher pregnancy orders (16). 

Birth Weight . Investigators who have found a relationship between mother's 
age and birth weight have reported conflicting results. On the one hand, some 
have found a small negative correlation between birth weight and mother's age 
(IB) considering all birth orders; others have found a small negative correlation 
for the first rank of birth only (22) or have reported that the average birth 
weight of infants of elderly primipaiae was less than that of young prlmiparae 
(33). On the other hand, a group of investigators have reported that the older 
mothers tend to have heavier infants with the highest average birth weight 
found In infants of mothers aged 25-35 years (3, 4, 7). While it has been 
found that there exists a slight positive correlation between the age of the 
mother and the infant's birth weight (7, 11, 41) it cannot be concluded that 
there is a direct causal relationsliip between mother's age and the characteristics 
of the child since there is a positive correlation between birth order and the 
measurements of the infant and since birth order is closely correlated with 
mother's ago (11, 12). 

Some investigators have reported variously that mother's age bears no re¬ 
lation to birth weight (22). Studies of elderly and young primiparae have 
failed to reveal differences in the birth weights of their infants (25, 32), "The 
age of the mother bears no decisive influence of its own on the dimensions of the 
foetus; the increase which is found in these dimensions is simply due to the fact 
that the greater the age of the mother the greater is the number of previous 
deliveries, and it follows that if the women married as soon as they were cap¬ 
able of bearing children we should expect, with a rise in the fertility, an in¬ 
crease in these dimensions in the foetuses” (B). 
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Relatively few studies have shown that the later-born tend to be inferior 
in weight (341. The majority of studies give evidence that the infants of 
multiparae tend to be heavier than tlwac of primlparae (4, 0, 30). It has 
been found that the birth weight increases with order of birth (5, 0, 10, 13, 
IB, 27, 36, 401 until near the close of the child-bearing period (151. These 
birth weight differences, of course, arc believed to be somatic phenomena which 
there are no reasons to believe produce any inherited effect (15) or biological 
Inferiority (10). It has been stated by some that the birth welglit of n child 
Is an example of a trait in which mother’s age nnd birth order have a joint 
but unequal influence (17). Other lactors have been mentioned as influencing 
tho birth weight. Some have spoken, in this connection, of the mother's weight 
C5), maternal immaturity and the difficultice incident upon bearing the first 
child (15), slightly shorter duration of pregnancy of the earlier-born (the first 
pregnancy might be expected to include not only more children diagnosed as 
premature, but also more children who are horn between the zone of prematurity 
and normal term) ClBli economic status and race of mother (30), acx of in¬ 
fant (30), and interval between successive pregnancies (7). 


RESULTS 

■White the literature cited above deals chiefly witli the parity of the mother 
(the number of foetuses brought to term aa live births) the leaulta of this study 
are mainly concerned with the mother's gravidity (the mimbor of foctusca con¬ 
ceived). Since the parity (older of birth) and the gravidity (order of preg¬ 
nancy) arc closely related the leautts of this study arc comparable to those 
cited, 

The data of the pregnancy records of 205 ward patients were incorporated 
in this research. In order to take care of the possible divergence in the heredi¬ 
tary factors of different families and to avoid errors due to social selection, tho 
sibling Infants of the same mother were compared. All birth orders beyond tho 
fourth were omitted from the study because the number of cases beyond this 
birth order was too small to encourage statistical reliability, Fronr each record 
there was ascertained for each pregnancy the parity,^ gravidity, mothei’a age, 
date of last menstruation,^ date of labor, birth weight of infnnl, antepartum 
complications,^ and labor complications.7 Both white and colored women wore 
used. No control was made of the following factors in the present research; 
nationality, race, weight, previous health, temperament, food intake, and activ¬ 
ity. 

Table 1 presents the duration of pregnancy (in days) comparisons of siba 
of the different birth orders. In general, there is no great difference in dura¬ 
tion of pregnancy favoring either the younger or elder aibs. The differences 
are not statistically reliable. 

Table 2 shows the duration of labor (in minutes) compnrisona of aiba of 
the dlllcrcnt birth orders, In every comparwon the younger slba have the 

^In aubaoquont acudl^s it is pianiiod to invostlgato tlio uffacts of order or birch, nochor's 
a£S, and natal Iniorval upon QUeb raclors as nothor'a WGlghc ac blrOi, pin In weiKhc and blood 
praeaurft v&rlaclonB during prognancir, and sex of bUani.. 

a 

"Hotelling and Hotelling (IS) otata chat there la no percopilbie gain li> accuracy of escima- 
blon of duration of pregnancy by reckoning even rro!e g single coUua of Kiimn dace, unlesci or 
course, the menstruation date la unknown. Tlioy bollove that it Is Junt ne accuratr to unc the 
beginning or the last day or the isst menstniBtlon, 

if 

'Antepartum and labor complications viero Hated by the hospital authoritlea on a printed 
ahect, The obstetrician would encircle In each case the particular compllcatiDn Involved. Al¬ 
though every possible conpllcatlon comnonly encountered waa listed, there was room loft to In¬ 
sert any leas common ones that occurred. It is recognized, of course, that although one ante¬ 
partum complication has been aesumei] equal in Its eitect and significance to another antepartum 
complication and one labor complication also equal to another In this quantitative study, such 
10 probably not the case. 
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TABLE 1 


MEANS, STANDABD DEVIATIONS, COEITICIEHTS OF VARIATION, AND SIGNIFICANCES OF HFAN 
DIFFERENCES IN DURATION OF PBBGHANCy (IN DAYS] OF SIBS N * 375 


Birth 
Order Rel, 

N 

_Older_ 

Younger 


mm 

Prob. 

Mean 

S.D. 


HeRU 


C.V. 

Diff. 

1-2 

172 

278.6 

14.2 

5.1 

277.5 

18.1 

6.5 

- 1.1 

.65 

74 

1-3 

45 

277.6 

12.7 

4.6 

278.8 

15.1 

5.4 

1.2 

.41 

65 

1-4 

11 

265.4 

16.2 

6.1 

277.7 

22.0 

7.9 

12.3 

1.73 

96 

2-3 

30 

279.4 

16,2 

5.8 

200.3 

17.7 

6.3 

0.9 

.30 

65 

2-4 

25 

282.8 

24.5 

8.7 

202.9 

15.9 

5.6 


,02 

51 

3-4 

32 

275.8 

22.0 

8.0 

277.5 

22.1 

8.0 


.46 

67 


TABLE 2 

MEANS, STANDARD DEVIATIONS, COEFFICIENTS OF VARIATION, AND SIGNIFICANCES OF MEAN 
DIFFERENCES IN DURATION OF LABOR (IH HINUTES)OF SIBS N = 375 


Birth 
Order Rel, 

N 

Older 

Younger 

Diff. 

Crit. 

Ratio 

Prob. 

Mean 

S.D. 


Mean 

S.D. 


1-2 

172 

1184.8 

670.0 

56.6 

596.1 

413-9 

69-4 

-583.7 

10,65 

100 

1-3 

45 

1120.2 

581.6 

51.9 

611.6 

369.7 

60.4 

^ 508.6 

5.24 

100 

1-4 , 

11 

1112.9 


81.3 

582.2 

505.6 

86.8 


2.08 

98 

2-3 

90 


517.4 

73.2 

548.7 

423.0 

77.1 

-158.2 

2.49 

99 

2-4 

25 

625.4 

415.9 

66.5 

491.0 

385.4 

78.4 

-133.6 

1.38 

92 

3-4 

32 

619.9 

389.4 

62.8 

556.2 

394.1 

70.9 

- 63.7 

.79 

79 


shoifcer duiation of labor and, with two exceptions, the reliabilities are all sig> 
nlficant. In every comparison larger coefficients of vaiiation indicate that the 
later labor durations are more variable. The greatest differences in duration 
of labor are found when the duiation of labor of the first-born is compared 
with that of later births. 

Table 3 shows the birth weight (in grams) comparisons of sibs of the 
different birth orders. With one exception, the younger sibs show greater birth 
weight in every comparison, The differences are statistically reliable in three 
of the six comparisons. In all, save one comparison, the later births have 
smaller coefficients of variation, indicating less variability in birth weight than 
shown by their elder sibs. In order to observe the relative effects of increas¬ 
ing intervals between birth orders upon birth weight, all of the 294 pairs of 
sibs separated by one birth order (such as 1-2, 2-3, 3-4) were compared as 
were the 70 pairs of sibs separated by two birth orders (such as 1-3, 2-4) 
and the 11 pairs of sibs separated by three birth orders (such as 1-4), The 
birth weight differences of sibs separated by one birth order was 92.3 gms., 
by two birth orders 246,0 gms., and by three birth orders 453.0 gms. This 
appears to be evidence of a geometric relationship. 


TABLE 3 

MEANS, STANDARD DEVIATIONS, COEFnCIENTS OF VARIATION, AND SIGNIFICANCES OF MEAN 
DIFFERENCES IN BIRTH WEIGHT OF INFANT (IN GRAMS) OF SIBS N = 375 


Birth 
Order Rel, 

N 

Older 

Youneer 

Diff. 

Grit. 

Ratio 

Prob. 

Mean 

S.D. 

C.V, 

Mean 

s.n. 

C.L 

1-2 

Ih 9 

3222.0 

45S.7 

14.2 

3370.9 

463.4 

13.7 

148.9 

4 . 0 a 

100 

1-3 


3170,2 

493.8 

15.6 

3475.0 

496.1 

14.3 

304.8 

4.68 

100 

1-4 

Hnl 

2862-5 

561.6 


3315.5 

461.0 

film 

453.0 

2.68 

99 

2-3 

Bifl 

3366.2 

525.3 

15.6 

3418.7 

515.3 

fBM 

52.5 

1.07 

85 

2-4 


3350.1 

619.3 

18.5 

3492.6 

544-2 

15.6 

142-5 

1.51 

93 

3-4 

32 

3493.1 


11.5 

3393.2 

624.9 

18.4 

- 99.9 

.94 

83 
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¥hen all 0 / the sibling pairs in thfi Xiist four pregnancy orders arc con-, 
sldcred, the birth weight data available (or 375 pairs of earlier-vcraua kter^ 
born siblings indicates that in 30,4 per centA of the pairs the earlier-born ato 
heavier and In 60 ,0 per cent the Utei-botn are 'heavier while in O.B per cent 
the birth weights are the same. 

Table 4 presents the averages, standard dcviatlcns, and coeflicicnta of 
variation of all the 614 births for birth order, mother's age, duration of preg¬ 
nancy, duration of labor, and birth weight, The greatest variability occurs in 
duration of labor wheras the least occurs in duration of pregnancy, 

1 , 


AVERAGES. STAWDABD DEVIATIONS, AND COiyFlCIEHTS OF VAfllATIOH OF ORDER OF BIRTH, HOTIIER'S 
AGE AT birth, llN HOS.) DURATlOll OF PMANCf, DUMTIOH OF LABOR, AHD BIRTH VElGllT 

H = 61 /. 



Order of 
Birth 

Ko pier's 

Age 

Puralion 

Pregnancy 

Darntion 
of Labor 

Birth 

VeighL 

Average 

2.04 

3K./.0 ~ 

278.25 

78'), 69 

0332.02 

Standard Dev. 

-91 

59.15 1 

17.5i 

584.17 

5')!. 9/. 

Coeff. ef Var, 

I^U 

M 1 

6,3 

74.0 

15-1 


Correlation cocfficicTit^wcrc computed between order of birth, mother’s age, 
duration of pregnancy, duration of labor, and birth weight. Partial correlations 
were computed where the vaiiahlea order of births mother’s age, duration of 
preghancy, duration of labor, and birth weight were held constant. Tables 6 
and 6 present the correlation coefficients obtained, Because of the multiplicity 
of factors involved tlio results of the partial correlations will be stressed, Even 
though the great majority of the corielation eoeftfeientB obtained are significant 
the low degrees of relationship found make it evident that they Indicate slight 
tendencies and should be accepted with caution until further corroboration is re¬ 
ported by other investigators, 


TABLE 5 


IliTEflCORREUTIOllS BETWEEH ORDER OP BIRTH, HOTtlEH’S AGE AT BIRTH, PDRATIOH OF RBFGHARC'f, 
DURATION OF LABOR, AMP DIRTll VFIGHT H ^ &U 



Holhor'a 

Ago 

Duration of 1 

Preghancy 

Dui'ot-ion of 

Labor 

Bir'oh 

Weight 

Order of Birth 

t.35 

-.02 

-.36 

*.15 

Mother's Qge 


t.25 

-.25 

r.20 

Duration Freg. 



-.15 

^.18 

Duration Labor 




t -19 


When the effects of mother’s age arc held constant there is a low nega¬ 
tive correlation (-, 12 ) between order of birth and duration of pregnancy and 
hence tends to conceal the true negative relation between order of birth and 
duration of pregnancy, It would appear then that the uncontrolled factor of 
mother's age complicated and distorted the results of Table 1. There Is an 
appreciable negative correlation (-,35) between order of birtli and duration of 
labor which is relatively unaffected by the other variables. This confirms the 
results of Table 2 , There is a lew positive relation (+.11) between order of 
birth and birth weight which is also relatively unaffected by the other variables. 

®Thl 5 riiure agrees vfell with chat of Jonea ond Hsiao (m) who foujid that m so per cent of 
630 of flarller-veraua later-born alba the oai'iier-horn ware heavier- 

®A11 coafticlenta of Az or above arc alaiuflcaiwi since they are tour or twro tinea their 
P.E. when 614. 
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TABLE 6 

INTERCOHREUTIQNS BEMEN ORDER OP BIRTH, MOTHER'S AGE, DURATION 
OP PREGNANCY. DURATION OF LABOR, AND BIRTH VEIGHT WITH ONE OH 
MORE OF THESE VARIABLES PARTIALLED OUT N - 6l4 
Legend 1 1 ~ birth order 3 ' duration pregnancy 

2 = mother’a age 4 ' duration of labor 

5 = birth weight 


r = t.35 
IZ 

r = -.02 

■13 

r = -.36 

lU_ 

r = +.15 
, 15 

" SJ 

r = -.25 
l24_ 


r -- -.15 

_ 

r = +. 13 
,35_ 

r = +.19 

i.5 

7^737 

12.3 

IfiHi 

Bn 

tBam 

■m 

mm 

Bn 

msa 

mmm 

Bn 

m 

lam] 

sn 

r - *.26 
45,1 

r = +.29 

12.4 

■sni 

HEgm 

Bn 

1 r = +.15 
Li5.3. 

tbm 

Bn 

BSH 

nogn 

mm 

Bn 

mm 

■n 

T = k25 
45.2 

r = k33 

12.5 

BmI 

Bn 

IBM 

Bn 

mm 

Bn 

gmssi 

Bn 

WEm 

r -- -.19 

34J. 

r ■ +.22 

15^ 

r -- +.23 
45,3 

r = +.32 
12,34 ^ 

mmm 

SBEI 

Bn 


IBEi 

mam 

[BBS] 

Bn 

m 

QBHQ 

\mmsm 

mgkj 

Bn 

r -- +.29 
45.U 

r = +.36 
12.35 

EBBS 

UBU 

msam 

mwim 

Bn 

Ena 

Bn 

mm 

nn 

lEBBl 

Imiasm 

m 

r = ^30 
45.13 

r • +.25 

12.45 

SOBU] 

mam 

lEnoj 

iBn 

\tBM 

mm 

laKj 

Bn 

r » -.27 
24.35^ 

r * +.23 
25.34 

IKSSfl 

lusn 

m 

r * ".26 
45,23 

I • V.26 

12.345 

itMTO 



m 

'' 24.135 

T = +.\t 
25.134 

QBHD] 

IkI^ 

iBUQ 

IBn 

r » +.31 

-45.i21 


This conilims the lesuita dI Table 3. 

There is a low poaitive correlation (+.26) between mother's age and dura¬ 
tion of pregnancy which Is not much affected by tho other variables, When 
the effects of order of birth and birth weight are partialled out the original 
correlation of -125 between mother's age and duration of labor drops to -,15 
indicating that the original correlation was high because of the high negative 
correlation between order of birth and duration of labor. It would appear then 
that the major cause of a decreasing duration of labor with an increasing birth 
order is primarily due to the effects of the repeated births and not necessarily 
to mother's age. There is a low poaitive correlation between mother's 

ago and birth weight which Is relatively unaffected by the other variables. It 
will be recalled that the coiiclation between order &f birth and birth weight is 
of about the same magnitude (♦.ID. indicating that the relation between birth 
weight and either order of birth or mother's age is no greater in one case than 
in the other.In passing it is interesting to note the appreciable positive cor¬ 
relation (+.31) between duration of labor and birth weight, indicating the physi¬ 
cal difficulties of the birth of larger infants. 

Table 7 shows how the percentage of spontaneous deliveries increase from 
the first to the fourth birth order and how the percentage of instrumental de¬ 
liveries decrease with increasing parity. The first birth order shows the great- 

value or tlie regression equation Is twofold: (O In Its usual form, It gives the wolgritfl 
to 60 asalgned to each or several independant variables In order that Xj fthe dependent variable) 
mly be predicted or forecasted with ninlmiiin error. (2) In Its "apoclall lorm the regreaBlon 
equation nay be used to analyze wltbln certain limits — a given capacity or ability. In the 
■special" form cho sigmas or all of the different testa or variables are taken as equal. This 
procedure eliminates dUforences in the size of the test or waeurinK units as wan as differ¬ 
ences In "spread" or variability and enabiea ua to determine {from the correlation alone) the 
raUtWs weight with which each Independent factor "entera Into" or contrlbutea to the dependent 
variable (the criterion) Independently of the other faewra. In thla way an analysis can be 
made of the importance of several different factors In some final result. It Is very Important 
to remember, however, that In Its special form, the regreoslon equation cannot ba used for fore- 
caatlng. (Cf. H. E. Carrett, fitatutlca in psychology and education. LonEmatia, Qreen Co,, 

1931, page 264)* In order to determine from cho correlatlona above the relative weights With 
which order of birth, mothens age, and duration of pregnancy "enter into* or contribute Inde¬ 
pendently to the birth weight, a regression equation In lea «sp 8 clal font' was constructed for 
this analytical pwcose. U was found that an three •enter* about equally and are thus equally 
important in determining tbs birth weight. The regression equation constructed wasi 
Xj* .12 \ + .13 Xg + -11 X^+ R 

where X, La birth weight, X. U birch order, La mochar'a age, la duration of pregnancy and 
H la a numerical constant. * 
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TABLE 7 

PERCEHTAGES OF EACH TYPE OF DELIVEflY BY ORDER OF BIRTH 

N = 6U 


Order of 
Birth 

N 

Spontoneous 
per cent 

InatrumontBl 
per cent 

1 


66.2 

'13.3 

2 


39.0 

11.0 

3 


92.1 

7.9 

4 

■H 

95.7 

A.3 

Averoge | 


32.9 1 

17.1 


est Incidence of infitiumential delivery. The greatest increase In spontaneous de¬ 
liveries (and hence the greatest decrease In instrumental deliveries) is found be¬ 
tween the first and second birth orders. 

Table Q shows essentially the same results as Table 7 except that the sib 
pairs of the saine families are compared thus holding constant the hereditary 
and social selection factors, In every comparison, with one exception) the 
younger albs (later-born) have the greater percentage of spontaneous deliveries 
and the smaller percentage of inatrumental deliveries. However, in only 2 of 
the 0 comparisons are the differences reliable. 

TAB££fi 


PERCENTAGES OF EACH TYPE OF DELIOT BY COMPARISON OF 9IBS 

H * 375 


Birth 

Order 

Relation 

H 

Spontonooua 
per cent 

InotruPonLil 
por cent 

Older 

Younger 

Diff. 


Prob. 

Older 

Younger 

Dlff. 

CrU. 

ratio 

^rcb. 

1-2 

— 


90.1 


6.07 

loo 

36.0 

9.9 

26.1 

6.07 

100 

1-3 

Wim 

77.8 

93.3 

hh 

2.15 

99 

22.2 

6.7 

15.5 

2.15 

99 

1 -/. 

■9 

100.0 

100.0 

ESI 

.00 

0 

0.0 


EH 


0 

2-3 


08.9 

95.6 

6,7 

1.72 

96 

11.1 

/..4 

6.7 

1.72 

96 

2 -ii 


92.0 

96.0 

4.0 

.60 

73 

6.0 

10 

z.o 

.69 

73 

3-A 

32 

87.5 

91.2 

5.7 

.73 

78 

12.5 

6 .B 

5.7 

.73 

78 


Table 9 presents the percentages of abnormal births for the different preg¬ 
nancy orders. The percentage of abnormal births decreases from the first to 
the fourth pregnancy order, The greatest percentage of migearriages, stillbirths, 
and abortions occurs In the first preanancy order. 

TABLE 9 


percentages of abnormal births classified according to PRFHATirRFS, MIRCARRIAGfS, 

ADORTIOHS, AND STILLDIRTIIS IN THE DIFFERENT PDFCHAHCIFS N = Zfl5 


Prcgnnncy 

Order 

1 Kind of Birth 

Prcnnl.al CBr'ilil tiro i 

TnUl 

Abnormnl Birthr. 

Normnl 

Premature 


Abor¬ 

tions 

Still- 

Ihi'Lilfi 

1 

01.4 

1.0 

mm 

4-4 

5-3 

10.6 

2 

92.7 

0.0 


3.0 

n.o 

7-3 

^ 1 

93.4 

0.0 1 


2 .?. 

0.7 

6.6 

4 1 

97.0 

o.n ' 

mSm 

0.0 

?,?. 

2.2 


Table 10 shows the incidence of antepartum complications and of labor 
complications from the first pregnancy order to the fourth. The percentage of 
antepartum complications increases while the percentage of labor complications 
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TABU 10 


INCIDENCE OF ANTEPAHTUH AND LABOR COKPLICATIONS BY 
PREGNANCY OBDEH (IK PER CENT) N = 


Pregnancy 

Order 

N 

Antepartuin 

Complications 

Labor 

Complications 

1 

195 

28.7 

56.4 

2 

24B 

31.7 

51.6 

3 

127 

37.0 

52.0 

4 

46 

39-1 

37.0 


decreaaes from the first to the fourth pregnancy. This mighi: indicate that, 
with InGreaalng pregnancy order, the individual ia becoming mote suaceptibLe to 
the Ills of advancing age since she ia aging physiologically although, at the 
same time, the process of reproduction, from a mechanical viewpoint, is becom¬ 
ing more perfected and adapted to its functions. It was found, as stated be¬ 
low, that there was a biserial correlation of t.lO between mother's age and the 
incidence of antepartum complications. However, the biserial correlation of +.10 
between mother's age and the Incidence of labor complications tends to show 
that the decreasing incidence of labor complications in the higher birth orders 
is a function of factors connected with the number of previous pregnancies rath¬ 
er than with the age of the mother. 

Table 11 presents essentially the same results as Table 10 except that the 
sib pairs of the same families are compared, thus holding constant the factors 
of heredity and social selection, in every comparison the later-born show the 
greater incidence of antepartum complications. In only one of the six compari¬ 
sons is the difference statistically reliable. In order to see the relative effects 
of increasing intervals between pregnancy orders on incidence of antepartum 
complications all of the 294 pairs of sibs separated by one pregnancy order were 
compared as were the 70 pairs of sibs separated by two pregnancy orders and 
the 11 pairs of sibs separated by throe pregnancy orders. The differences in 
incidence of antepartum complications represented by one pregnancy order differ¬ 
ence was 7.8 per cent, by two pregnancy orders B.6 per cent, and by three 
pregnancy orders 9.1 per cent, This is some evidence of a linear relationship. 
From Table 11 it is seen that, with one exception, the labei-boin show less 
incidence of labor complications in every comparison. The dilfcionces, however, 
are not reliable in any comparison. 


TABLE 11 


PERCENTAGE OF INCIDENCE OF ANTEPARTUM AND LABOR COKPLICATIONS BY COMPARISON OF SIBS 

N ■- J75 


Pregnancy 

Order 

Relation 

N 

Antepartum 

Complications 

Labor 

ComplicatioriB 

Older 

Younger 

Diff. 

Crit. 

Rolio 

Prob, 

Older 

Younger 

Diff, 


Prob, 

1-2 

172 

29.1 

m 

3-5 

,71 


57.0 

55.8 

1.2 


59 

1-3 

45 

26.7 

WBB 

4.4 

.46 


55.6 

51.1 

4.5 


66 

U 

11 

18.2 

27.1 

9.1 

.53 


54.6 

36.4 

10.2 

.87 

81 

2-3 

90 

26.7 

41.1 

nn 

2.06 

9B 

46.7 

53.1 

-6.6 

,89 

02 

2-ii 

25 

24.0 

40.0 

EBEi 

1.23 

89 


36.0 

4.0 

,29 

62 

3-Z 

32 

21.9 

34.4 

12.5 

1.12 

86 

43.S 

40.6 

3.2 

,26 

60 


Table 12 shows the coefficients of contingency computed between the inci¬ 
dence of antepartum complications, labor complications, and Instrumental delivery. 
There appears some small tendency for antepartum complications to go along 
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with labor complications (».09) and (or labor coinpliciition,*! to go along with Instru 
mental delivery O.OD). TIimg cwflitipnLs aie noL rdiubJc. 

TASli. 


coKTiCTFiiTs OF coirrifiGJM siTOR iRcihMU'F OK hmnim 
COHKUCmOHG, UBO?' OGHI'UCATMi:, iKf'TKl'KvitTM- m.Wm 

!l -■ (M 



InnifU'nct’ of 

of 


Lhi^r 

^ .. « 1 ■»>*■*i.. > 

In.!? rii^ontfil 
_Itollvbrioa 

Incidence of 
Antcpoi'liw 
Cowpllcfllirmis 


.DO 

i 

Incidence of 1 

Labor 

Coisplicslionti 


. 1.09 


Table U presenU the bl.iena) correlation »c((icienU between mother's age, 
duiflfclon of pregnancy, dutalloit ol labor, blrlh wciRlit, Incidence of antepartum 
aimpllcatlQiifl, labor compllcatlon!«i and Imtnimcnlul delivery. The moat slgnKU 
cant and etatlatlcally reliable conclalion is between Incidence of Inalrutnental 
delivery and the duration of laltor C<.37), There is a iiliRht tendency ( + .17) 
lor duration of labor to be associated with hibnr t:Tinii)llcaHon.s. 


TJtsu: P 


BismitL wRpTWTioifH w/siffK'f; w ikvchaw^, 

DURATION or lAKiR. NIPTII WlOf:, irilW AJQTAW 
u&oR lit- injvn-v 

H. 614 oowTH'fiic:^ .ii' frp im A*K HoxiirAn 



1 ,' 

loctdfa'-w of 

!»r 

Iilcirlein'i) of 


An\«'^..ar!/-jk 


Imili-iri'iiUl 


Ct»|dlcft?lr-ia 


Drdlvorloi) 

Kolhcr'e Ago 
Duration of 

.,in 

i 


■,D7 

Pregnncicy 
DuroUon of 

-.0? 

1 

■ . • 


Ubor 

..o» 

..IV 

■,1V 

Birth VeifihL 

-.c-^ 

1 ..V* 

• 

i.n? 


I)lSCU.^.SK)N 

Both partial corrclnlions mid direfl coiH)mrLirnis n( nf the siwno family 
Point to shorter laborij and Rrenict hiith weights of llic luler'hnrn. Not only 
are the later-born licnvier than llic enrhcr-lHitM hni (he Diird Ihuh arc liciivler 
tliHn the second Iwrn uiid the Ncouid Ikum arc b<:nvii‘r lluui lln' fir.'il Imitii. U 
la not merely a mailer of Nunnlicnliy linnibcaiiiniiH <inl\ i|ic fi.rjit ijnm inii 
rather n Imndicappiiig. In gciienit, of an caillcr-hnni vlnhl, lio iw fir^il, iiecuiul, 
third horn etc,, when (Mnipiirecl with ti laltr-lwiii clilhl. Tliero iiiiimars to be 
evidence of gcomelrlc relation between dUfertnic^ in hirLlt wcIrIiI ami intervals 
Qf birth orders, that is, the birth w'clKlit d((fcrcriii'.s of thret; hirdi order inter¬ 
vals arc about twice as large as those uf two Inilh order inUTvalh and the 
birtli Weight dlfCcienccs of two birth order intervula art; almul twice as large 
as those of one birth order interval. 

Direct comparison of sllilinKs indlcatcA Dial the latcrxlorn linvc longer preg¬ 
nancies (not Btatlsticaily reliable), However, pailliil correlations which hold 
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constant the mothei^s age give evidence tiiat order 0 / birth ^ ^ correlates 
negatively -with duration of pregnancy. It appears then that the positive re¬ 
lationship between mother's age and duration of pregnancy tends to conceal the 
negative relationship between order of birth and duration of pregnancy when 
direct comparison of sibs are made.H This would tend to show that the two 
factors, mother*s age and order of birth, oppose each other in influencing the 
duration of pregnancy. However, both mother's age and order of birth corre¬ 
late negatively with duration of labor. 

Order of birth and mothei''& age are of about equal Importance In deteimln' 
ing the birth weight of the infant. It would appear then that the greater 
birth weight of the later-born would not be due alone to any biological changes 
associated with the age of the mother. With increasing birth order comes a 
decreased variability in birth weight, "Posaibly a certain leproductlve 'matur¬ 
ing' may take place, a process that does not result from age but from repeated 
functioning of the reproductive system. The observed decrease in variability of 
the later-bom then may result from a more uniform reproduction as a result of 
this process” ( 20 ).Functioning and aging may both act together to bring 
about this “maturing”. 

The later-boin tend to have a greater percentage of spontaneous deliveries, 
a smaller percentage of instrumental deliveries, a greater percentage of normal 
births,^3 a smaller percentage of abnormal births, a greater incidence of ante¬ 
partum complications (a fact which may be due to the increasing age of the 
mother since a biserial correlation coefficient of +.10 was found between moth¬ 
er's age and Incidence of antepartum complications), and a lesser incidence of 
labor complications (this ties up with the evidence of a decreased duration of 
labor in the later-born found by direct comparison of slbs and by partial corre¬ 
lations and with the evidence of a positive relation (biserial correlation of +.17) 
between duration of labor and incidence of labor complications). As mentioned 
above, the biserial correlation of +.10 between incidence of labor complications 
and mother's age indicates that the decrease in labor complications in the higher 
birth orders is a function of factors connected with order of birth and not with 
mother's age. There is evidence of a relation between birth weight and duration 
of labor (+.31) and between duration of labor and incidence of instrumental de¬ 
liveries (+.37) revealing thereby that the birth ef larger infants usually takes 
longer and sometimes necessitates the use of instruments. 


SUMMARY AND CONCLUSIONS 


1. The records of 205 multiparae were examined at the Sloane Maternity 
Hospital in New York City for the relationehip of order of birth to incidence of 
antepartum complications, duration of pregnancy, incidence of labor complica¬ 
tions, duration of labor, and birth weight. 

2. There is a tendency for the later-born to have a greater birth weight. 
There appears to be some evidence of a geometric relation between differences 

in birth weight and intervals of birth orders, that is, as the intervals increase 
arithmetically the birth weight differences increase approximately geometiically, 

would tend to explain why the studies cited above have failed to find any constant re- 
iQtlonflfilp between order of birth and duration of preghancy or between nother'a age and duration 
of prognancy since factors other than those under conalderstlon night be uncontrolled and thus 
distort the results. 

^^Loclcc and Goldstein (£D) observed this superiority of Che later-born ns well sa their de¬ 
creased varublllt? in 1 study of the intelllsftuw of 13« Pelra of earUer-veraug liter-bora 
elbg. 

^®Jones and Hsiao (16) compared Chfl incidence of nomai Wrths in the sibling pairs of the 
first five nreenancy orders and found that out of ten poealble comparisons eight showed that the 
later-born had a higher Incidence of rtomal births although the differences were too anjali to oa 
Statlatlcilly reliable. 
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TliB latei-bcrn are less variable than the eailier-boin in birth weight. Order 
of birth and mother’s age seem to “enter" equally in determining the birth 
weight, 

G. There is a slight negative relation between order of birtli and duration 
of pregnancy when the disturbing factor of age of mother is held constant, 
However, mothci'a age and duration of pregnancy show a positive correlation 
(t,26) when order of birth Is held constant thus indicating that the foetuses 
of older mothers tend to have longer pregnancies. It is possible that there Is 
some physiological effect in the aging of the mother that makes for longer 
pregnancies, 

•I. There is a tendency for the later-born to Iiuve shorter durations of 
labor as shown by a correlation of -.35 between order of birth and duration 
of labor when mobher^s age, birth weight, and duration of pregnancy are held 
constant, There is a slight negative correlation (-.15) between mother's age 
and duration of labor when the other variables are partiallcd out, 

6, The later-born tend to have a greater incidence of antepartum compli¬ 
cations but a lesser incidence of labor complications, although the differences are 
not statistically reliable. 

6, The latci-boin tend to have a greater percentage of spontaneous de¬ 
liveries and a greater percentage of normal births. These differences, while 
favoring the later-born, arc not statistically reliable in every comparison. 
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A STUDY OF COMMON MOTOR ACHIEVEMENTS AT THE PRESCHOOL AGES 
CARBA LOU McCASKILL AND BETH L. WELLMAN^ 
INTRODUCTION 

The object of this experiment'was to study some common motor achieve¬ 
ments of children at the preschool ages in an effort to discover (1) the stages 
of development in selected motor achievements, <2) the sequence of development 
of these stages, (3) the interrelationships of these motor achievements, and 
(4) their relationship to sex and to ascendance scores. 

The tests devised were given to ninety-eight children in the preschool 
laboratories of the University of Iowa. These tests were designed to provide 
means of discovering the motor development of children from two to six years 
of age by utilization of normal activities, The selected activities were: as¬ 
cending and descending ladders, ascending and descending steps, hopping, skip¬ 
ping, jumping, balancing on path and circle, bal) throwing, ball catching, and 
ball bouncing. 

Preliminary observation and testing were carried through in order to deter¬ 
mine what the stages of performance were. The objective was to record the • 
stages which clearly differed one from the other. How they line up in regard 
to age progress is the ultimate end of the study. 

Bayley (1) made a seriatim study of sixty-one children, testing these 
children from infancy up to three years of age. She says, “There remains the 
possibility that the motor functions measured during the first three years are 
actually less discreet and independent than are the motor skills measured at 
later ages, if this Is true, we may find that a gradual increase in the func¬ 
tional independence of motor skills will continue for some time after the age of 
three years.*' (1, p. 10) One purpose of the present study is to discover the 
Increase of motor skills into the four-, five-, and six-year levels. 


METHOD OF PROCEDURE 

It was the idea from the beginning to keep each activity in the test 
situation as simple as possible so that it could be reproduced easily. For the 
ball throwing and ball bouncing a “location field*’ was devised for determin¬ 
ing the distance and direction of the child's throw or bounce, This field was 
made of heavy brown paper 0 feet wide and 17 feet long, with a 4 inch 
strip of wall board at each end to anchor it. The width was marked off 
into zones, Zone 1 was 2 feet in width and extended down the center of the 
field, with zones 2, 3, and 4, each 1 foot wide, to the right and left of zone 
1. The length was marked off into distances; distanco 1 was 3 feet in length 
and distances 2, 3, 4, 5, 6, 7, and 0 each 2 feet in length, For the throw 
or bounce the child stood at the edge of and on the center line of the field and 
threw or bounced the ball to the experimenter at the opposite end of the field. 
The results were recorded according to zone and distance and the child’s use of 
one or both hands. 

In the catching series the ball was thrown to the child at a level with 
his chest each time, as nearly as was possible. The method used in the at¬ 
tempt to catch the ball, the successes, and whether or not the child used de¬ 
fense movements when the ball was tossed to him were all recorded. Two 
balls were used throughout, one 16-1/4 inches in circumference, the other 

^FToiti the rowa Child Welfare RBsearch station, University or fowa. The writers wish to 
thank Miss Dorothy E. Bradbury for helj; in condensing the material for this article. 
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9-1/2 Inches. Three trials were given for each performance with each ball, 

To determine the child's ability to maintain equilibrium and balance, a 
walking path and a circle were used. A demonstration was given in each case, 
If the child failed to respond, he was asked to follow the experimenter as she 
walked on the path or circle, The path, 10 feet long and 1 inch wide, was 
drawn on a large piece of brown paper and colored red. The circle was cut 
from wall board and was 4 feet in diameter. A strip (1 inch wide) was 
drawn around its outer border and colored red like the path. The number of 
times the child stepped off the path and circle on each trial was recorded. 

Three trials were given on each, If the child set one foot off the line for 
balance but did not take a step, he was not penalized. 

Four heights were used for the Jumping--boxes fl, 12, 16 and 28 inches 
In height. The child was given three trials at each height and was checked 
according to the rnebhod he employed in the Jump, 

The child was asked to hop on one and on both feet and a demonstration 
of each was given him, He was given three trials at each. The stages were 
recorded In number of steps, Four Items were listed under skipping: walking, 
shuffle, skipping on one foot, and skipping on alternating feet, The experi¬ 
menter skipped and asked the child to follow her. The shuffle has a rhythmic 
guality--the same foot is always forward at each advance. It is definitely in 
advance of walking and is not the same high step the children employ in gal¬ 
loping. 

Both ascending and descending steps were tested on short and long flights. 
The short flight had 4 steps 7 inches in height with an 11 inch tread. The 
long flight had 11 steps of the same height and tread. The rail on both 
flights was 26 inches in height. The steps un which the kindergarten children 
were tested were slightly different. The short flight had 4 steps 7 inches in 
height with a tread of 10 inches and the long flight 12 steps 6-1/4 inches in 
height with a tread of 11-3/4 inches. The hand rail was 34 inches above the 
steps. The child had three trials on ascending and descending both flights of 
steps. 

For ladder climbing two ladders were used. One had twelve’rungs 6 
inches apart, the other six rungs 12 inches apart. The ladders were placed 
at approximately a 45 degree angle each time. This placement was kept con¬ 
stant by placing the same ladder rung against the support each time. 


TREATMENT OF DATA 


Scoring 

Scores were assigned the various stages of each skill according to theli 
difficulty of performance as evidenced by the percentage of children at each 
age who accomplished them. They are shown in the section on Motor Age As¬ 
signments. The term '‘mark time^’ in ascending and descending steps and lad¬ 
ders was applied to bringing one foot to the level of the other and stopping 
instead of moving past as is done in altcinatlng. "With support" meant hold¬ 
ing to the rail. In the ball throwing series all trials fell in zones 1 and 2. 
Since those which fell in zone 2 were often the result of attempting to use a 
superior method, the final, score on throwing was based on distance alone. 

Partial Score Groupings 

In order to obtain a range of scores sufficiently large to give significant 
correlations, the various skills were combined into partial score groups. The 
items which seemed more similar -were grouped together. The resulting com¬ 
binations were: (1) steps and ladders (ascending and descending long and short 
flight of stairs, large and small ladders); (2) ball activities (throwing, catch- 
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ing and bouncing large and small balls); (a) jumping (0, 12, 10 and 20 inch 
jump); (4) hopping, skipping, walking path, and circle (hopping on one foot, 
hopping on both feet, skipping, walking on path, walking on circle). 

These partial scores were then correlated for each sex in order to discover 
what the quantitative relationship was in each case, The corrections are given 
in Table 1. 


TABLE 1 



Boya 

Qlrls 

Heosurea Correlated 






■esh 


■Bi 


Total Croup 

Steps and ladders with 
ball ScLivltiea 

Steps and ladders with 

50 

.541-10 

4fl 

.72 t .06 


hopping, skipping, etc. 
Ball activities with 

50 

.691 -07 

43 

,79 + .05 

.74 1 .06 

hopping, skipping, etc. 

50 

.69 1 .07 

48 

Younenr firoun (26 to SI Months) 

Steps and ladders with 
ball activlliea 

Steps and ladders with 


.^Ot .21 

29 

.66 1 .10 

hopping, skipping, eta. 
Ball activities with 


.72 1 .12 

.69 1.13 

29 

.72 i .09 

hopping, skipping, etc. 


29 



Jumping Series 



1 (Bovq. 26 to ^3 months: 

eirls, 26 to 7.6 months) 


Jumping with steps and 

16 


21 

.79 + .03 

ladders 

.72 t .12 

Jumping with ball 
activities 

Jumping with hopping, 

16 

.31 + .07 

21 

.74 + .11 

.04 1 .07 

16 


skipping, etc. 

.77 * .00 

21 


The correlations between these various groups of skills are high and have 
a wide spread, from .40 to .84. This is contrary to the findings reported by 
previous studies of motor development. In the present study the correlations 
are affected to some extent by the age range. The total group ranges in age 
from two to six years. 

Because of the fact that after the age of forty-eight months for the girls 
and fifty-three months for the boys the scores on the jumping series were 
practically perfect throughout, the correlations were run on this series only up 
to those ages. The correlations between the jumping series and each of the 
other groups are high, ranging from .72 to .64. 

With two exceptions (the correlations between the jumping series and ball 
activities, and between steps, etc., and hopping, skipping, etc.) all the corre¬ 
lations for the girls are higher than those for the boys. 

Since there was a large scattering of perfect scores in the two upper age 
groups, correlations were run for both sexes on the three lower age groups 
separately, The ages in these ranged from twenty-six to fifty-three months. 
The correlation between steps, etc., and ball activities for the boys is .40, the 
lowest correlation in any of the groupings. The corresponding correlation for 
the girls is ,66. The other correlations of the series were not much affected 
by the reduction in age range. This indicates that there is a high correlation 
between the groups of skills and that the wide age range is not entirely re¬ 
sponsible for the high correlations obtained in the total group series. 

As a further check on this point, there is need, for correlations within still 
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narrower age ranges. For this reason correlations were run on age group forty- 
two tq fifty-three montha for the twenty girls. Thia was the only age and 
sex group large enough to give significant results. The correlations for girls 
ate as follows; Steps, etc. with hall activities, ,32 ^ .171 Steps, etc. with 
hopping, etc,, .32 _+ ,17; Ball activities with hopping, etc., 2fl t .10. 

With this very^nariow age range and small •numhei of caaea, tho coiie- 
lations are noticeably reduced. 


TAhLE 2 


HontJis 

Num¬ 

ber 

Mean 

Stand¬ 
ard Pe- 
viatton 

Standard 

Error 

Sieoa and Ladders 

JTfcoZI 

13 

I>5 

5.53 

1.53 

42 to 53 

26 

23.6 

5.18 

1.02 

54 to 65 

26 

28.0 

3.3? 

.64 

66 to 74 

25 

29.7 

3.33 

.67 


BUI Aclivlt 

IftR 

30 to U 

13 

14.2 

4.47 

1.24 

42 to 53 

26 

23.1 

4.0? 

.96 

54 to 65 

26 

26.5 

5.20 

.99 

66 to 74 

25 

30.0 

5.21 

1.04 

JtMping 


15 

T.7 



4? to 53 

26 

U.O 

1.27 

.25 

54 to 65 

26 

11.7 

,80 

.17 

66 to 74 

25 

12.0 

.00 

.00 

BoBpinR, Skippin 

S. etg»__ 

3cn:o7r 

D 

5 :^ 

r25 

.90 

42 to 53 

26 

13.2 

10 . 5 a 

2.07 

54 to 65 

28 

14.2 

7.34 

1.39 

66 to 74 

25 

15.5 

18.26 

3.65 

ToUla 

30 to 41 

13 

46.2 

10.63 

2.94 

42 to 53 

26 

70.9 

10.58 

2.00 

54 to 65 

28 

01 . 4 . 

7.34 

1.38 

66 to 74 

25 

64.0 

10.26 

3.65 


Means, Standard Deviations^ and Critical Ratios on Partial Scores 

The means, standard deviations, and standard errors for each age group, 
except the two-year-old group, on all partial scores are given in Table 2. The 
two-year-old group was too small (six children) for figures on it to be sta¬ 
tistically significant, 

The mfiximum score for each partial group ia as follows; steps and lad¬ 
ders, 33; ball activities, 53; jumping, 12’, hopping, skipping, etc., 17. 

The highest possible score for any individual then is lid. The highest 
score by any child in this study, 102, was made by a boy seventy months of 
age, The lowest score, 14, was made by a girl twenty-six months of age. 

Table 3 gives the critical ratios between age groups on each partial score. 
These ratios show to what degree of certainty the performance of one age 
group is significantly different from that of another age group on each partial 
score, A critical ratio of 3 or mote indicates practical certainty that one age 
group's performance is more advanced than that of another age group. 

The iB-tio between the three- and foui-yeai-olds on the partial score for 
steps and ladder is 2.20 (93 chances in 100 that the true difference is greater 
than zero). In all other comparisons, the four-year-old group is significantly 
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TABLE 3 


Age 

Groups, 

Years 

Steps 

and 

Ladders 

Ball 

Activi¬ 

ties 

Jumping 

Hopping, 

Skipping, 

etc. 

Total 

Scores 

3 and 4 


5.66 

5.08 

7.26 

6.86 

J and 5 


7.60 

6,11 


10. B3 

3 and 6 


10,22 

6.67 

10.72 

8,06 

4 and 5 

4.37 

2,42 

2.13 

1.67 

4.23 

4 and 6 

5.02 

5.42 

3.71 

3.34 

3.11 

5 and 6 

.93 


i;72 

1.79 

.64 


supeiloi to the thiee-yeai-old group. 

It will be noticed that the critical ratio between the five- and six-year- 
old groups approaches certainty in only one case. Doubtless this is true be^ 
cause by the age of fWe and six years the children have reached approximate¬ 
ly the maximum of ability in the specific motor activities used in this experi¬ 
ment. This assumption is substantiated by the fact that the one case in 
which the ratio between these two groups is significant is that of the ball ac¬ 
tivities. Continued progress in the ability to catch, bounce, and throw balls 
Is possible on past the six-year level, whereas by six years all children are 
alternating without support when ascending and descending steps and have 
leached a similar level In the other activities. 

The ratio between the four- and five-year-old groups on the partial score 
for ball activities is 2,42. There are 95 chances in 100 here that there is a 
difference greater than zero. The ratio betiveen those ages in the partial score 
fdr the jumping seiies is 2,13. There are 92 chances in 100 of a significant 
difference in that case. These ratios may be affected by the relative per¬ 
centages of boys and girls. There are twenty girls as opposed to six boys in 
the four-year-old group and ten girls as opposed to eighteen hoys in the five- 
year-old group. 

On the partial score for the skipping and hopping series, the ratio between 
the four- and five-year-old groups is only 1.67, There are only 07 chances 
in 100 that there is a significant difference. Here again the relative percentage 
of boys and girls may be effective. 

From the total scores it will be seen that there is a significant difference 
between each two age groups except the five- and six-year-old groups. The 
ratio here is only ,04. The nature of the testa in this study may explain 
that. It is probably because the majority of the children at the five- and 
six-year levels have reached approximately maximum ability in the activities 
used. 

Reliability 

A total of forty-six retests wa^ given within a week following the original 
teat in each case. The age range of the retest cases was from twenty-seven 
to seventy-two months. When the total score of the original test was correlated 
with the total score of the retest, a correlation coefficient of .90 ^ ,004 was 
obtained, The activities appealed to the children as normal play situations, 
they enjoyed the "games’', and no particular motivation was necessary; so their 
performance in each test was normal and represented their level of ability at 
that time. This and the wide age range probably account for the high corre¬ 
lation. 

The percentage of children who did hot change scores on each achievement 
was then figured. Table 4 gives a record of these percentages. They are 
high, denoting little change except for those of the ball activities and wallcing 
the circle. For the ball activities the scotiiig scheme was more minute and de- 
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tailed than for any of the other activities so that a greater Variation was 
easily possible, with less actual difference in performance. 

The distribution of changes on total scores, expressed In percentages for 
both boys and girls is given in Table 5. 

TABLE 4 


PER CEHT OF CHILDREN WHOSE SCORES RfflAINH) UNCHANGED ON RETF^T 
(27 GIRI£, 19 BOYS) 


Hi 

Sleoa and Ladders ' 






Ascending 

Descending 

Ascending 

Descending 


Ascending 

mmm 

Ascending 

Descending 

Large 

Large 

Small 

Small 


Long Steps 

Long Stepa 

Short Sbepc 

Short Steps 

Ladder 

Ladder 


Ladder 


97 

H@H 

100 


97 

93 

100 

93 

Boya 

100 


95 



95 

ino 

100 

Total 

98 

■■ 

99 

94_ 

Bi 

94 

100 

96 

n 

Ball Activities 


Throw 

Catch 

Throw 

Catch 

Bounce 

Bounce 




Laree Ball 

Larw Ball 

Small Ball 

Small Ball 

jareeBall 

Snail Ball 



Girls 

49 

HSH 

97 



82 



Boys 

37 


58 

53 

74 

74 



Total 

44 


ai 

78 

77 

79 




Junpine 


Lm9 






100 

■nm 

■HEiifll 






Boys 

100 

95 

^5 

95 





Total 

100 

96 

96 

92 





■ 

Bonpine. Sklpplnt 

Etc. 


KMiljliM 




mmm 








muiP 





IrmB 


B9 



MM 




Boys 

95 

100 

lOO 

95 

Wm 




l|QQ] 

37 

94 

100 

96 

HH 

li^^H 




TABLE 5 


Chahge 

Boya 

(19) 

mem 

No clmnge 

.21 

HI 

1 point 

.26 


2 points 

.26 


3 points 



4 points 

.10 


5 points 



6 points 



7 points 

8 points 

.10 

■1 

9 points 

10 points 

.05 

m 


It will be Seen that this distribution ranges from no change to 10 points 
change, Three-foUrths of the children have no change or only 1 or 2 points 
change. 

Sex Comparisons 

Means and Standard Deviations. Table 6 presents the means and standard 
deviations for boys and for the girls on each partial score for four-, five-, and 
six-year-old children. There was an inaufficient number of cases in the two- 
and three-year-old groups to justify division by sex. 

Because of the small number of cases comparisons on sex differences can be 
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TABLE 6 

MEAH AND STANDAW) DEVIATIONS ON EACH PARTIAL SCORE FOR 
FOUR-, FIVE-, and SIX-YEAR-OU) BOYS AND GIFIS 



42 to 53 Months 

54 to 65 Months 

66 to 74 Months 




Standart 



Standard 



Standard 

Group 

Caaea 

Mean 

Deviation 

Gaaea 

Mean 

Deviation 

Caaea 

Mean 

Deviation 

Steps and Ladders 

Boy 8 


Bin 

ns 

MM 


Kn 

mm 

29.25 

3.fl0 

Girls 

20 

QBI 

4.96 

ifl 

Wmb^ 


9 

30.44 

2.06 

Ball Acf.wiiiea 



25-83 

4.98 

18 

27.44 

4.2.6 

mm 



[Girls 

20 

22.30 

4.58 

10 

24.70 

6.37 

9 

Ibm 


Junpin? 

Boya 


11.67 

■BSH 

18 

fSEM 

1.07 

mm 

■WHM 

.00 

Girls 

20 

10.90 


10 

■WtlUB 

.00 

9 


.00 




Ropptne. Skipolne 

Etc. 




Boya 

b 

■WK« 

3.73 



MSSM 

16 


mam 

Girla 

20 

mSmm 

2.97 

10 

igQI 

■sfl 

9 


■K9 


Petal 

Boya 

6 

77.17 

10.43 

16 

82.28 


mm 

87.13 

8.60 

Girls 

20 


9.87 

10 

79.90 


9 

89-44 

3.89 


considered only as suggestive. However, the results are quite consistent as be¬ 
tween age groups, Boys appear to be somewhat superior on steps and ladders 
and ball activities and girls on hopping and skipping. 

Motor and Ascendant Behavior Score Comparisons 

Ascendance scores^ were available for sixteeiTof the three-year-old and seven¬ 
teen of the four-yeai-old children. The correlation between the motor scores and 
these ascendance scores for the three-year-old group was ,006 and for the four-year- 
old group .27, indicating that there is little or no relationship between these 
motor achievements and the ascendant behavior .of preschool children, 


MOTOR AGE ASSIGNMENTS 

Age at par, or motor age, was determined for each stage of development 
of each skill and the performances arranged in a tabulation according to motor 
age. This tabulation shows the sequence ol development from descending the 
large ladder by marking time cautiously, credited at twenty-four months, to 
bouncing the large ball with one hand a distance not greater than three feet, 
credited at seventy-one months. 

Motor age assignments were made according to the midpoint, that is, the 
point of age in months at which 50 per cent of the children made a given 
score or better than that score, and the other 50 per cent made less than the 
given score. This method was based on the assumption that there Is an even 
growth per month in a year interval, These age assignments were figured ac¬ 
cording to the method devised by Thurstone (4). Thurstone's formula is: 

50 Pi 

Age at par - y + - p^ ' - p^ 

?! = percentage immediately below 50 per cent 
?2 - percentage immediately above 50 per cent 
y = age which has the Pi correct answers 

^ne ascendance scores were CaKen from a study by page ( 3 ), wbo used cTie ceclinldue worked 
worked out by Jack (e), 
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TADI£ 7 

HonthB Score I Leu 

71 i bouncing large ball, one hand, didUnce 1 

gQ 6 caLching large ball, elbows al aide of body, success on 2 or 3 briala 

3 bouncing large ball, both hands, dlalance 3 

7 Lhrowing biubII ball, both hands or one hand, dlsLance 7 

g .3 5 Ll^QVilng large ball, both hnnds at one hand, dislonce 5 

&2 l\ dcacending large Isdder, allernaLe feel, with faclliLy 

g-O t\ bopping an one fool. 10 ot norc aLeps 

&0 3 skipping, Bllernate feeb 

57 & Ibrofing aniBll boll, both bande op one hand, dlblnnce b 

5 g 3 descending large ladder, alLernaLe feat, with CBuLlon 

55 5 CBLehing Gmail ball, olbows at aide of body, no aucccas or succoes on one 

trJol 

5 $ 4 descending long aiepa, mlLernaLe feel, unsupparied 

55 3 hopping one TooL, 7 to 9 stepa 

53 4 Lhrcv’lng Isrgc bell, both bands or one hand, dlsLnncc 4 

53 4 deecending aniall ladder, nUernaLe feci, with facility 

52 5 Ihrowing Brnall ball, both hands or otio hand, diatance 5 

51 3 descending srnall ladder, Bliernaie feet, with caution 

51 5 catching large ball, elbows al side of body, no aucceas or succ(iGa an one 

trlBl 

50 4 QBtchlng anall ball, elbows In front of body, success on 2 or 3 Iriola 

49 4 descending short stepB, filLernale feel, unsupporLed 

48 3 descending long atepe, olLerneie feel, with support 

43 3 deacendirig ehort elepa, Bliemale feet, with support 

47 4 ascending large ladder, elteriiBte feel, with facility 

48 2 bouncing large ball, both hands, distance 2 

48 3 jumping 28 inohea, alone, feet together 

48 2 hopping one^rcob, 4 to 6 steps 

45 ' 3 aacendlng large ladder, alternate feet, with caution 

45 3 walking oircla, no steps off 

44 4 throwing srnaU ball, both hands or one hand, distance 4 

U 4 catching large ball, elbows In front of body, success on 2 or 3 trials 

43 1 hopping one foot, 1 to 3 slepa 

43 2 Jumping 28 Inches, alone, one foot ahead 

43 3 throwing large ball, both hards or one hand, distance 3 

43 2 skipping on one foot 

42 4 hopping both feet, 10 or more steps 

41 4 ascending long steps, allemate feet, iinaupportad 

41 3 bopping two feet, 7 to 9 stepa 

40 2 hopping two feet, 4 to 4 steps 

40 5 bouncing email ball, one hand, distance 2 

38 2 -descending Urge ladder, nark time, with fnciUty 

36 4 ascending email ladder, slteroato feel, with faciUty 

38 3 catching small ball, elbows In front of body, no success or eucoese on one 

trial 

36 1 skipping, ehurrie 

38 1 hopping both feet, 1 Us 3 steps 

37 2 catching small bail, arne stral^t, euccese on 2 or 3 ItIbIb 

37 3 Jumping 16 Inches, bIodb, feet together 

37 3 walking path, no steps off 

38 1 Jumping 26 IncheG, with help 

35 3 catching large boll, elbows In front of body, no sucueas or Buccese on one 

trial 

35 2 walking cItcIb, 1 to 3 steps off 

34 2 Catching large ball, arms straight, euccess on 2 or 3 Lriale 

34 2 descending long steps, nark bine, unsupported 

34 3 Jumping 12 Inches, alone, feet together 

34 3 ascending amaU ladder, allernote feat, with caution 

33 2 ascending large ladder, nark time, with facility 

33 3 throning’small ball, both hands or one hand, distance 3 

33 3 Jumping B inohesi alone, feet together 

31 3 ascending long steps, Allemate feet, with support 

31 4 ascending short slaps, alternate feet, unsupported 

31 2 Jumping 18 Inchea, alone, one foot nheid 

31 2 walking path, 1 to 3 atepe off 

30 2 throwing large ball, bath hands or ona hand, distance 2 

29 2 throwing amall ball, both hoods or one hsn^, dlstence 2 

29 3 aacandlng ehort atepe, nlternote feel, with support 

29 2 ascending long steps, mark tljn« unaupporied 

28 2 dsficsndlng short stepa, mark time, unsupported 

28 1 walking circle, 4 to 6 steps off 

28 1 walking path, 4 1 ° 8 steps off 

24 4 batincitig Girall ball, one hand, distance 1 

^4 ? aecertdlng short steps, mark time, unsupported 

^4 1 Jumping IB Inches, with help 

24 2 Jumping 13 Inchea, alone, one foot ahsad 

24 1 descending large lodder, murk Lime, -with caution 
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The motor ages are considered tentative and arc subject to revision in the 
future, With the present data it did not seem advisable to refine the com¬ 
putations to decimals of a month. 

It was impossible to assign motor ages to some subheads of certain skills 
because of the fact that the agea included in the study were not sufficiently 
high, 01 low, as the case may be. 

A comparison of the results obtained on the items in this study which are 
similar to those of the Bayley (1) study, with the results obtained by Bayley 
on those items, is interesting: 


Bayley found that children could walk up-staiis alone marking time at 24.3 months 
of age* Her stairs had only two steps and the landing platform, This would be slight¬ 
ly comparable to the short flight of etepa in the present atudy, The age for ascending 
the short flight marking time unsupported in this study ia 24 months. 

Bayley found that children descended the steps alone marking time at 24,6 months. 
Twenty-eight months is the age assigned that akLll in the present study. This age 
might have been lower had the flight of steps been as short as that used by Bayley, 

She found that the ago at which children could walk on a chalk line 10 feet In 

length was 31.3 months. She credited the child if he walked near the line, usually 
stepping on it with one foot, or astride It (or the entire length. In this atudy the 
child was asked to walk a 1 indi line 10 feet long and was credited according to his 
ability to stay on the line. The motor age foe the lowest score on this skill, feut to 
six steps oif, in the present study is 211 months, one to three steps off Is 31, and no 

steps off is 31 months, No steps off In the Bayley atudy is accredited a motor age of 

3B,5. 

In Bayley's study the motor age for jumping 12 Inches with feet together is 37,1 
months. In the present study the motor age for this skill is 34 months, and the age 
for jumping from that height with one foot ahead is 24 months. 

Hopping on one foot for two or three bops is given a motor age of 49.3 months In 
the Bayley study, In the present study the motor age for that skill is 43 months. 

In this study the motor age is 48 months foi descending the short steps alternate 
Ing unsupported. Bayley's motor age for this skill Is 50 months. 

With the exception of descending the short stops alone marking time, the motor 
ages arc slightly lower for each skill in the present study than in the Bayley study. 
There ia agreement In relative placement if not on exact age In the two studies. The 
agreement is close considering the fact that the number of children at the two-yoar 
level in this study was so small, 


SUMMARY AND CONCLUSIONS 

The purpose of this experiment was to study some common motor achieve- 
ments of children at the preschool ages. 

The activities selected for study were: ascending and descending long and 
short flights of steps and large and small ladders; catching, throwing and 
bouncing large and small balls, jumping, hopping, skipping, and balancing on 
path and circle. Scores were assigned to the various stages of skill in each 
performance according to their difficulty as evidenced by the percentage of 
children at each age who accomplished them. 

The devised tests were given to ninety-eight children in attendance at the 
preschool laboratories of the University of Iowa. The age range was from 
twenty-six to seventy-four months. Of these ninety-eight children, forty-six 
were retested the week following the original test in order to determine the re¬ 
liability of the tests. The coefficient of correlation was .98 + .004. Threc- 
fouiths of the children changed less than three points in score. 

In order to obtain a range of scores sufficiently Urge to give significant 
correlations, the various skills were combined into partial score groups, under 
Cl) steps and ladders activities; (3) ball activities; (3) jumping; and (4) 
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hopping, sKippingi and balancing series. 

Correlations between these partial scores for each sex, age range two to 
six years, are high and have a spread from .64 to .79. For the age range 
of twenty-six to fifty-bhree months, the correlations range from .40 to .75. 

The correlations between the partial score for jumping and each of the other 
partial scores were baaed on agea twenty-aix to forty-eight months, They are 
high for both girls and boys, .72 to .84, Correlations run on the girls* age 
group from forty-two to fifty-three months and excluding the jumping series 
are lower, from .20 to .32, This was a narrow age range and there were 
only twenty children, 

There is a significant gain in ability from one age group to the next, with 
a few exceptions, On the total score the only exception between five and 
six years, The critical ratio between the three- and four-year-olds on the 
partial score for steps and ladders Is 2.20, All other ratios between three- 
and four-year-olds are significant. The ratio between the four- and five-year- 
old groups on the partial score for ball activities is 2.42, for Jumping 2.13, 
for hopping, etc., 1.67. These ratios are probably affected by the relative 
percentage of boys and girls in the groups. The ratio between five- and six- 
year-old groups approaches significance only on the partial score for ball activi¬ 
ties. Here the ratio is just 3,00, The lack of difference on the other skills is 
explained by the fact that the majoiity of the childien at the five- and six- 
year levels have reached approximately the maximum ability in the activities 
used in this study, with the exception of ball activities. 

Boys appear to be 'somewhat superior on steps and ladders and ball ac¬ 
tivities and girls on hopping and skipping. The number of cases at each age 
level is small, bub the results are quite consistent for the different age groups, 

There is little or no correlation between ascendance scores and the motor 
scores of the three- and foui-year-old children used in this study. The age 
range is from thirty-seven to fifty-nine months for these groups. The corre¬ 
lation for the three-year-old group is .006 and for the four-year-old group .27. 

Motor age assignments were made for each stage of each skill according 
to the point at which 50 per cent of the group fail and 50 per cent succeed. 
Seventy-three such stages were assigned motor ages, These age assignments 
are considered tentative and are subject to revision after further testing. 
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FEARS: THEIR CAUSE AND PREVENTION 
GEORGE LAWTON^ 


Fear is the most universal of human experiences, But while it sometimes 
leads to a good result: escape from danger, most of the fears of civilized life 
are totally out of proportion to any danger involved, As such they always re¬ 
duce efficient adjustments and often ruin lives. 

The greatest number of fears arise in childhood in the course of the child’s 
everyday activities. For that reason, adults can do a good deal to prevent 
fear from entering a child's life, or, to shorten its career, if it already has 
taken root, Many fears are either wholly avoidable or else can be removed by 
simple measures when noted early enough. 

We sometimes think a person is unafraid because he does not show fear in 
its typical form, or because, as in the case of a very young child, he cannot 
say he is afraid. Even an older child who knows the words is not always 
aware that fear is the cause of his unhappiness, though this is apparent to 
the adult who has learned to correctly interpret the tell-tale signs of distress. 

A fear may be thought of as simple when it is evoked seldom and for a 
relatively short time, and when it effects only a small portion of the individual's 
personality, for example, a fear of thunder.or lightning. Fears are complex 
when they are experienced for a long time in an intense form and when, as a 
result, a considerable part of one's emotional and intellectual life is damaged 
and everyday activities are handicapped. To dread contact with dirt is an 
Instance of such a fear, 

Generally speaking, simple fears ate found la children and yqung peopUi 
while complex fears are seen in adults. Fears do not all arise in the same 
manner and are not to be treated the same way. In order to prevent or re¬ 
move a particular fear, it is important to learn something about the class to 
which it belongs. 

In what follows, fears are arranged in an order of ever increasing com¬ 
plexity from infancy to maturity. 


I 

The first type of fear which a human being is likely to manifest are the 
"conditioned” fears, those which are built upon or associated with instinctive 
fears, Our discovery of the manner in which they develop makes a dramatic 
story, the first part of which takes place in Russia some thirty years ago, 

Pavlov, the great Russian physiologist, is indirectly responsible for ouz 
knowledge of conditioned fears. As a physiologist, he was very much interested 
in the process of salivation in dogs. An animal would be fed; a certain amount 
of saliva would be produced and this would be measured, Pavlov noted a 
strange thing. After the experiment had gone on for a time with a particular 
dog, the iattci’a mouth would begin to water as soon as he saw the dish of 
food, or saw the attendant who brought the food, or even when he heard the 
attendant's footsteps in the next room. Now, salivation at the taste of food 
is an automatic reaction or reflex. When such an autamatic reaction occurs in 
the absence of the original stimulus because ol something associated with the 
latter, we get an artificially manufactured or “conditioned" reflex. 

Pavlov generated and extinguished such conditioned reflexes in the simplest 
of ways, He would sound a buzzer and then feed the dog, In the course of 
several days training, the animal would begin salivating merely at the sound 

^Froni NfW York City. 
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of the buzzer. But the dog could also be “unconditioned", During several suc¬ 
cessive expetimentsi Pavtov merely sounded the buzzer and did no more. After 
a time, the dog stopped salivating at its sound; “no food, no saliva”, 

The second part of the hisboiy of "conditioned” fears takes place in the 
United States. John B. Watson, the noted American psychologist and founder 
of the school of psychology called Behaviorism, some years after Pavlov’s initial 
experiments had begun, sought to determine what actions of human beings 
might be called instinctive. It seemed to him that the only way to attack the 
problem was to study new-born infants and discover what reactions appeared 
before any learning had yet taken place. Working with a large number of In¬ 
fants, he concluded that there were only three types of behavior patterns that 
might be called instinctive or unlearned: fear, rage and love. 

It had been generally held that many of the adult’s extensive repertoire 
of fears are inborn. But when Watson went to the nursery to put this belief 
to the test, he found that infants could be frightened by only two things; the 
sudden loss of support and a loud sound. 

Having ascertained these basic fears, Watson applied to thoir study Pavlov's 
discovery of the conditioned reflex. He was able to show that children acquire 
a great many fears through a process of conditioning, and could be made to 
lose them through unconditioning. Anything which accompanied the instinctive 
fears would become associated with them in the infant’s mind and thereafter, 
coming of Itself, would be sufficient to arouse the fear reaction. For example, 
a youngster given a bunny at the time of a crashing sound might then and 
there develop a fear of furry animals. Another baby, allowed to slip from 
one's grasp when given a bath, might henceforth bs afraid of water. 

To be able to treat human beings as Pavlov had treated dogs, to implant 
fears and then eradicate them, was naturally an exciting prospect to Watson. 
Before him opened a tremendous vista of manipulating human emotions and be¬ 
havior and reconstructing human nature, to which possibilities he has devoted 
many glowing and eloquent pages. On these prophetic flights we cannot fol¬ 
low him, since here we must confine ourselves to the narrow subject of fear, 
and consider how It was trained into one little tot. 

Albert was an extraordinarily good baby, eleven months old, who had 
never cried, at least not until Di. Wataon began his experiments and wanted 
him to cry. Albert first showed by repeated tests that nothing could frighten 
him but loud sounds and being allowed to fall. He had been playing for weeks 
with a white rat, One day, however, just as he reached for the animal, a 
steel bar immediately behind hia head, three feet long, was struck with a car¬ 
penter's hammer. Albert jumped violently and fell but did not cry, These ex¬ 
periments were continued day after day with a combined stimulation of rat and 
sound. Gradually a fear response was built up, so that when the rat was 
presented alone, Albert instantly jumped, began to cry and tried to crawl away 
on all fours as fast as ho could. 

This much was clear, then. Any object associated with an instinctive fear 
could in time be the cause of fear. But there was still another point to be 
settled, namely that of determining to what extent the associated or conditioned 
fear leapotiae could be cairied ovci to sitnilai objects, If Albert had been given 
a fear of rats would be be afraid of all furry objects? For weeks Albert had 
been playing happily with rabbits, pigeons, fur muffs, the hair or the attendant, 
and false faces. Would his fear carry over? Each of these objects was presented 
in order, and toward all Albert responded by whimpering, crying, crawling away, 
though when a moment later his blocks were given him, he played contentedly 
with them, smiling and laughing. Albert thus was left with a fear of all 
things furry, acquired through a spread or transfer from the original fear. 

Most children and young people and rnany adults remain in the early stage 
where they are afraid of all objects within a certain class, just because of a 
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supeilicial Te&embUnce. Oui supeistiUons illustiats this very well, 

How shall we pioceed to remove those fears acquired through association 
with instinctive fears? Certain common but inadequate measures of dissipating 
them are presented first, 

Many persons believe that preventing any contact between the object feared 
and the child will result in the latter's “forgetting" his fear. A typical re¬ 
mark is “Just keep him away from it and he'll outgrow it." This method is 
not usually effective. The child afraid of a rat Is likely to remain that way 
even though he may not see it for a long time.^ 

Another method in general use is to discuss the fear with the child. For 
example, a little girl of five is afraid o£ rabbits. For a number of days, she 
is shown no rabbits but receives instead a ten minute talk about them. She 
is given a picture book of Peter Rabbit, a toy rabbit and several rabbits 
modeled from plasticine, At the end of a week of such conversations and 
stories^ she is shown the rabbit again. Her reaction is the same as it had 
been at the first encounter, Though she is willing to touch it while it is in 
the hands of the adult, no aoonei is it released on the floor than she sobs, 

"Put it away, take it.“ 

The method of discussion, therefore, is not promising with very young 
children, though, as we shall see with the next type of [eats, it is often suc¬ 
cessful with older ones. 

Some parents faced with a child who is afraid, say of water, will Insist 
on the child's frequent exposure to his fear, believing that in this way the 
child will learn to overcome it. 

This method seldom works and nearly always does mental and emotional 
injury to the child, only intensifying the fear, though the child may learn to 
conceal its outward manifestations in order to avoid parental criticism. 

A common way of treating fears is to employ social pressure. The child 
who is afraid of any object of which his group is unafraid is called a “fiaidy 
cat". A four year old was afraid of frogs, One day when he had been taken 
to an aquarium, a friend of his picked up a frog and turned to him with it, 
He screamed and fled. At this, he was chased and derided. But, as might 
have been expected, this in no way decreased his fear, 

Ridicule is probably one of the most unsafe methods generally used for 
eliminating fears. It not only tends to increase the fear toward the specific 
object, but makes the child afraid of society as a whole. Since social relation¬ 
ships In his case are so often productive of pain, the child is likely to become 
shy and withdrawn. The little boy afraid of frogs may show his distress 
subsequent to the aquarium episode by furious thumb-sucking, tantrums or 
nightmares which parents are apt to consider ailments in themselves rather 
than signs of an unhappiness which at other times might have had other 
causes, but which here springs from fear. 

If we are to introduce social factors in the attempt to eliminate fearSi the 
method of imitation may yield better results than that of intimidation. 

Bobby, thirty months old, was afraid of rabbits, One day while he was 
playing with two little girls, a rabbit was brought into his room, There was 
a momentary show of fear, but when his playmates dashed up to the rabbit 
and talked excitedly and with pleasure about it, Bobby instantly became inter¬ 
ested in it, ran forward and wanted to see what it was all about. 

On occasions such as the foregoing, the child should not be urged to watch 
or given a lecture on the difference between other children and him, It is 
enough to expose him to the sight of children who face without fear the ob¬ 
jects or situations of which he is afraid. 

One of the most successful methods used so far in removing fears in very 

A 

“The instanceg ciced in c^is section are all taken from Dt*. Watson's "Beliavlorlsn". 
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young children is that of unconditioning, If fear can be trained in, it can be 
trained out; conditioning may he neutralKed by unconditioning. But first we 
should ascertain, if we can, whether the object feared is the original one (the 
rat) which had become aasociated with the instinctive fear response (loud sound) 
or whether it is one whicli because of its tcaemblancc (bunny) to the object (the 
rat) had awakened the fear response. 

Peter, a three year old, was afraid of all furry objects, his fear having 
originated in an adventure with a rat. Peter's fear was handled In the fol¬ 
lowing manner: One day, while he was seated near a small table in his high- 
chair having lunch in a room about forty feet long, a rabbit was displayed in 

a wire cage, just far enough away not to disturb his eating. On succeeding 

days the animal was brought closer and closer until it could be placed on the 

table, then in Peter's lap. Finally the child would eat with one hand and 

stroke the rabbit with the other. With the disappearance of his fear reactions 
to the rabbit, Peter's fear of cotton, fur coats, and feathers was entirely gone, 

Another useful method depends on the fact that the child should not mere¬ 
ly sit still and learn to tolerate a feared object, but In the case of certain fears 
should be able to act positively and attack the fear situation by himself, He 
may be led to do this if such a direct facing of his fear is the only way he 
can get something he wants very much. The incentive, however, should not 
be presented as a reward or bribe. 

This method was successfully applied in an experiment with a small group 
of children who were afraid of height, Each one was able to walk across a 
plank In mid-air when a box of toys and games was placed on the board op¬ 
posite the starting point. In a similar manner children who were afraid of 
dark places were led to enter the room when, during the course of a game, a 
ball was thrown into the room ostensibly by accident, and it was the child’s 
Job to go after it, 


11 

The second class of fears are those which are the aftermath of unpleasant 
experiences. Because of a tyrannical first-grade teacher, a youngster may de.- 
velop a fear of school. A child bitten by one dog may fear all others. Many 
.of us have acquired a fear of doctors or dentists through a painful initial con¬ 
tact. A very clear example of this type of fear is shown by a young woman 
who always became terror-stricken at the sound of running water. Her fear 
was inexplicable until the following etoiy was unfolded: As a child of aix, she 
had fallen off a river bank and had become wedged in between some rocks of 
a small waterfall. Her aunt, with whom she had gone walking and who had 
wandered off, found her hours later. In response to the little girl's plea that 
the episode be kept from her parents, the aunt promised "I shall never tell," 
Childieii ace sometimes afraid to have their parents find out about a frighten¬ 
ing experience in the belief that the parents will assume it was the child's 
fault that the incident occurred and that they will be scolded. Circumstances 
thereafter took the aunt to another part of the country. The girl completely 
forgot the experience and it was only years later, upon a chance meeting with 
the aunt and the latter's resurrection of the incident, that tlie fear was cleared 
up. 

A girl of twenty, otherwise normal and happy, suffered from fainting fits. 
These occurred only when she opened a package a)ntaining flimsy wrapping 
paper or when a window curtain blew in her face, For years the young woman 
had (eared chance contact with gauze-like materials without any idea of the 
basis for this fear. Then one day she recalled an incident that had been com¬ 
pletely forgotten. When she was seven she had been suddenly awakened from 
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a sound alsep one evening to tind hovering ovei her a fiiend clothed in a bed- 
sheet to resemble a ghost. And with this recollection came release from her 
thirteen year-old fear. 

Children who have been under the influence of someone with an irritable 
temper or witnessed attacks of violent anger, may develop a deep fear, even 
when the anger has been directed at another person, Such a youngster may 
jump at sudden sounds or loud voices and will regularly search faces for signs 
of approaching danger. If he believes his suspicions are about to be realized, 
he may run and hide rather than face the imminent storm. 

Youngstera who have had many unpleasant experiences become generally 
anxious and insecure. Everything novel and unexpected, whether of places or 
people, is likely to arouse great apprehension. Thus arises frequently the ab¬ 
normal shyness with strangers which some children show 

One way of lessening the effect of fears resulting from painful experiences 
is to anticipate the dUficiilty so that the child does not have to meet his fears 
alone or without moral support. It is true that a child should know it is 
sometimes inevitable for him to enter a fear-producing situation and that no 
one else can take his place when this happens. Vet he also should know that 
he can call upon adults for assistance, conversational and otherwise, when 
necessary. 

Another useful device is to have the child repeatedly encounter the feared 
object or situation under circumstances that tend to lessen the object’s fearful¬ 
ness. A substitute or imitation of the dreaded object may be the means of do¬ 
ing this. The child afraid of animals ought to be taken on frequent trips to 
the zoo or given a small pet of his own. 

A four-year-old boy was rescued from a burning apartment one evening 
by his nurse, who was the only person with him at the time, The resulting 
fear was handled by giving the youngster a toy fire engine which closely re¬ 
sembled the real thing, even to the extent of a hose which threw water a 
distance of twenty feet. In the course of extinguishing his little make-believe 
files, he was able to talk freely about his experience, and the effects of the 
fright gradually wore off, 

A fear rooted in an unpleasant experience may be removed in time if the 
child’s attention is frequently diverted by associating something pleasant with 
the feared object or situation. A child who Is afraid of water may forget his 
fear while he plays with a new sailboat. 


Ill 

The largest group of fears are those which are acquired through direct 
imitation of those who are afraid. Fears can be caught like colds. Parents 
and other adults in the home are the chief sources of contagion, with brothers 
and sisters, playmates, teachers, stories, radio programs and motion pictures, 
next responsible, the last two usually potent forces only if the child is already 
a fearful one ol if his attention is especially called to certain incidents. Fears 
also may be picked up through indirect imitation. A child entering a class 
afraid of a teacher or coming into a courtyard of children fleeing from some 
bully, is likely to share the fear. 

One can take a child destined for a normal emotional life and by using 
threats as disciplinary devices breed in him an immense variety of fears, "The 
bogy man will get you in the dark.” “The policeman will put you in jail.” 
"The doctor will cut off your ears." It has been found repeatedly that the 
root of a child's fear has been a threat, made in haste or anger, and then 
forgotten by the person making it, although not by the child. Temporary 
obedience and peace in the household may be obtained by such means but 


155 



LAWTON: FEARS 


only at the piles of later emotional difficulties for the object of the threat. In 
similar manner, teachers ate sometimes liable to use sharp and scolding speech, 
believing, that the way to make a child succeed is by scaring him with pictures 
of the dire failure that awaits him in and out of school unless he mends his 
ways. 

Youngsters are surrounded by many dangers today and frequent injunctions 
to be cautious are therefore in order. But this should be done through matter- 
of-fact discussions of the necessity of vigilancG, The adult who uses fear as 
an educational technique, painting lurid pictures of what will happen if the 
child plays with matches or ignores traffic signals, runs the risk of creating a 
Frankenstein. Such warnings may or may not prevent mishaps, but even if 
bodily harm is averted, considerable mental injury may be inflicted. And 
should the child unluckily meet with an accident, the parent is not likely to 
help him much in regaining confidence ohee he is well again. Instead of mak¬ 
ing him cautiously courageous, in the natural anxiety to forestall a re-occuience, 
such a parent may only increase his dependence. The youngster often wants 
bo start afresh, emotionally, but the parents arc the ones who remind him of 
what has happened. 

Cliildien are told oi overhear frightening stories involving snakes, mice, 
worms, etc. In superstitious families, children imbibe a host of superfluous 
lears and dreads. They are taught that an eye or nose which itches, a black 
cat, a broken mirror, the thirteenth noor--these, and a thousand other similar 
facts, all portend evil. Three generations of a particular family exhibited a 
great fear of toads, the fear being bequeathed from mother to daughter like 
some precious heirloom. 

Many persona find it difficult to keep their emotional distress concerning 
certain themes from becoming ki\own to their children. Without deliberate in¬ 
tent or awareness, they may therefore systematically teach their children a 
dread of ill-health, death, doctors, hospitals, or even of life itself, 

A mother will unwittingly train her daughter in future attitudes by 
methodically disillusioning her about love and marriage relationships. A father 
may often complain about the extreme hardship of earning a living or of tho 
treachery prevalent in the business world. As a result, he instills In his son 
a fear of leaving home in order to make his own way. When such a father 
camplains about a lazy, shiftless heir, he may not realize that ''laziness" and 
"shiftlessness” are signs of mental ill-health, which has Its roots in fear and 
insecurity. 

Though many parents perform herculean labors in keeping their private 
woes to themselves, it is admittedly very difficult to avoid subjecting children 
to the indirect effect of fears. Youngsters are wonderfully sensitive to gestures 
or facial expressions and at an early age become experts in interpreting them. 

When WD come to methods of handling imitative fears, we find that the 
most important of these apply to the grown-up himself, 

Adults should try to recognize their own fears and avoid discussing them 
with children in their charge. That they should wish to talk about them is 
natural, But this should be done with persons their own age and only when 
youngsters are out of earshot. However, should adult fears reach such a point 
that young people can no longer be shielded from constant and direct contact 
with them, the grown-ups involved would be wise to have their own emotional 
difficulties cleared up. 

As for the child himself, one can try to surround the feared object with 
pleasant associations, A joke directed at it may allay tension, though it is 
true that this is likely to be effective only in the given emergency. Where the 
child is able to understand, a better method is to explain to him the origin oE 
the different kinds of fear, especially of the imitative type. The scientific ex¬ 
planation, hut simplified to whatever degree necessary, Is also in order in the 
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case of fears connected with natural phenomena, like thunder and lightning, 
which arc acquired for the most part and not inborn. The same tactics should 
be used with fears arising from old-wivcs tales. 


IV 

One of the most important class of fears is that concerning one's irnportance 
in the social group. Here arises the sense of inadequacy which always has had 
a local habitation, though it is only recently that it has secured a name; in¬ 
feriority feeling. The sufferer fears defeat in situations where he must meet 
social scrutiny and obtain social approval. This type of fear has its roots in 
the first years of life, though it does not begin to show itself clearly until late 
in childhood and does not develop in the most mature fiirin until adolescence. 

The chief cause of the feeling of inferiority is doubt iegardir\g one's emo¬ 
tional status in the family. A child who thinks himself unloved and rejected 
by his parents or by his brothers or sisters cannot help but suspect that their 
low opinion of him is shared by others outside the family. Since so many 
others seom to think little of him, he begins to accept their evaluation of him 
as his own, 

The insecure child dreads the emotional loss of his parents. In order to 
prevent this calamity, than which there can be no greater in his entire life, 
the child tries to bind them fast. He may do this through infantile and im¬ 
mature behavior or through a form of naughtiness which Dr. David Levy has 
aptly called “dependency aggression”. He is always seeking his parents' at¬ 
tention because such attention is to him a symbol of their love. 

WhaL is commonly regarded as a superficial fear, that of the dark, is 
actually of considerable significance. For the fear is never of the dark in it¬ 
self; since there is no proof that children are born with such a fear. Some¬ 
times, what is frightening is not the dark but what has happened In the dark 
or what the child) through stories and threats, has been led to believe will 
happen there. However, darkness may have a still deeper meaning. To the 
child, It comes between him and those he loves. Because of it, he cannot see 
if his loved ones are near, nor can they see him, and to the young mind, what 
cannot be seen, no longer exists. An insecure child naturally is afraid of all 
separations and especially of the isolation which darkness brings, 

A youngster will betray his insecurity in school by dependent behavior, just 
as he did at home. The child with a feeling of inferiority is shy and timid in 
a group. He refuses to recite in class, even when he knows the right answer, 
because he dares not compete with his contemporaries. He may stutter and 
blush. He withdraws into to himself and becomes a day-dreamer. Occasional¬ 
ly, instead of retreating he attacks and becomes anti-social and ovci-aggressive, 
all as a result of his fear. He s&ys to himself; “They don't like me, but I’ll 
make them”; or “They will attack me, but I'll do so first”, and we therefore 
always find him fighting cither for recognition or in imagined self-defense. 

Since fear concerning the social verdict on the worth of one's personality 
affects a greater area of the individual’s emotional life than do any of the 
others discussed thus far, the remedy for it is more complex. 

If a child is afraid to meet social situations, that iSi if he Is shy, timid, 
and feds inferior, he can be helped only to the extent that there can be re¬ 
stored to him a sense of importance in the social group. This is possible only 
when the child, intellectually and emotionally, is certain he possesses his parents' 
love and support, in spite ol his momentaiy shortcomings or delinqucircies. He 
ought to fed that he is liked, just for himself as a person. Every child has 
as his birthright, a claim bo expressions of warmth and tenderness. He has 
even greater claim to being brought up among adults who show they have full 
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confidence in hla ability to conquer all of life’s problemg aa they come along. 
Such a child ia not likely to develop any fears regarding hia social status. On 
the other hand, a child who ia shy, dependent oi "dependently aggreaaive'' be¬ 
cause he is fearful, will become only more Insecure if these surface symptoms 
are met with ridicule or punishment. 

Anyone faced with a timid and insecure child should be alert to recognize 
and praise all of his positive achievements and attempts at self-assertion, how¬ 
ever Blight, Criticism should be forthcoming when necessary, but should be 
forward-looking rather than backward, emphasizing the greater possible success 
and hot the failure. With such a child one should take special care to see 
that he is placed in a group of equals where he can be given tasks within 
hie powers of achievement, In this way, one insures at least the possibility of 
successful competition. 


V 

Thus far, we have considered fears of a specific, particular character, 
which can be thought of aa a kind of mental growths developing by themselves 
in a small, limited area and as such yielding to simple techniques of removal. 
There are other fears, which also seem specific and particular, bearing a super¬ 
ficial resemblance to the first kind, but which cannot be removed except with 
considerable difficulty, since they spread their roots into wide areas of tlie per¬ 
sonality and the emotional life. For this reason, such intense fears are called 
**morbld’' fears, phobias or dreads, Examples of these are found in persons 
afraid of high places, open and closed spaces, blood, dirt, sin, poisoning, etc. 

These fears are neurotic or symbolic fears as distinguished from the previ¬ 
ous classes, more or less real fears, and a campaign or rc-educatlon by the un¬ 
trained person is not likely to prove so successful as in the case of the fears 
described earlier. 

In a neurotic fear, the object we think we fear is merely a symbol for an 
Impulse or a situation we really fear. The conscious thought of this true fear, 
would fill us with too much emotional distress and that is why we have to 
face it indirectly. This type of fear, therefore, is a pictorial representation of 
a concealed conflict; a wish and an unwillingness to attempt the gratification 
of the wish. The fear of falling from windows or precipices or jurnping from 
bridges or high places may mask a desire for self-destruction. The fear of 
streets may be really the fear of life and of the temptations which besot one 
outside the home. Moreover, such a dread may be basically a fear of separa¬ 
tion from a loved one and is still another way of exerting power over members 
of one’s family, just as in earlier years, a child’s fear of the dark may some¬ 
times actually be a fear of lositig one's mother and a device for obtaining her 
love, Fear of school examinations frequently is a neurotic fear, where what 
the individual fears is not the examination, but this only as it symbolizes a 
test of his personal validity and an inquiry into his private life, 

It is generally believed by psychologists that a phobia results from an in¬ 
tense fear experience to which a sense of guilt has subsequently become attached, 
Phobias are rarely found in children. But an ordinary fear may develop into 
one, and that is why no childhood fear should be allowed to persist. 

The most serious type of neurotic fear is anxiety. This is characterized by 
a great sense of inadequacy and a feeling that nothing in life is worth while, 
as well as by intense irritability. Indecision about trivial matters becomes so 
great as to paralyze all activity. It is not a particular action itself which is 
dreaded so much as the consequences, seemingly almost fatal, of making an 
error. 

Anxiety is sometimes associated with specific objects or conditions, such as 


15B 



LAWTON: FEARS 


school performance, one's job, cleanUness, the imminence of disease or illness, 
going outside after dark, leaving tasks unfinished. In its most typical form, 
however, anxiety is no more than a vague persistent uneasiness, a sense of im¬ 
pending doom and disaster, that is even more painful and unendurable because 
one does not know jugk what it is that he fears. The sufferer seems to be 
walking day after day along the edge of a cliff blindfolded. All that he knows 
ia that an awful imponderable, a Something will happen either to himself or to 
his kin, 

Anxiety states, like phobias, are neurotic or symbolic fears, where the sur¬ 
face fear is not the true fear and where all the bewildering symptoms represent 
a code language, the meaning of which is revealed only by specialized psychologi¬ 
cal techniques. Besides being painfuL there is always the possibility that this 
generalized fear may be communicated to any young person coming In intimate 
contact with the sufferer. 

Suppose we try to sum up some of the general principles involved in the 
treatment of fears: 

Free discussion of all phases of the fear should be encouraged, though it 
should not be forced. In the case of young persons, one cannot break down 
the door which leads to the mind of a child; nor will three loud knocks cause 
it to swing open on its magic hinges. One must wait outside it patiently, un¬ 
til it opens of its own accord. And, of course, this is true of many adults as 
well. When the sufferer is certain he has a sympathetic audience, he may be 
willing to talk about his difficulty, provided he himself is aware of the thing 
really feared. At this time, an attempt should be made to determine the his¬ 
tory of the fear, again on the assumptiort that the fearful one can recall It 
]uat by trying to remember. 

Some of the simple measures indicated in this article may be tried. Ordi¬ 
narily they should prove sufficient, if one remembers that repetitions of a par¬ 
ticular procedure are nearly always necessary and that emotional re-education 
is a slow and gradual process. However, where fears are of long standing, 
their treatment by means of recipes in the family medicine chest is of limited 
success. This is especially true where the fear is only a surface expression of 
some deeper unrest and hence relatively unimportant in itself; it is true also In 
those instances where the individual is unable to recall any of its history, 

When a fear persists, proving unresponsive to any elementary technique, it may 
be necessary to invite the assistance of a psychologist or psychiatrist in order 
to unearth this deeper difficulty or facilitate the recall of the fear's origin. 

For a human being to go through life without experiencing fear in some 
form is hardly possible, and not desirable, could it be achieved. The deriva¬ 
tives of fear Is the shape of caution, foresight and a careful weighing of 
hazards a^e essential elements in a well-regulated existence. The devices sketched 
here are ways, not of uprooting and destroying a powerful emotion, but rather 
of bringing it back under control whenever It has gotten out of bounds. With 
the progress of psychological science, we shall become ever more resourceful in 
learning how, to place fear under the domination of the Intellect and thereby 
utilize to the fullest what can be one of the most constructive forces for the 
development and enrichment of the personality. 
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AN EMPIRICAL CONCEPT OF PHYSICAL GROWTH 


HOWARD V. MEREDITH^ 

The "Physical Growth of the Child” is a sector of scientific inquiry which 
engages the teaching and research abilities of numerous individuals. These in¬ 
dividuals are concerned with studying and describing the human child, at suc¬ 
cessive stages of its life span^ in terms of physical or bodily characteristics, 
Many of them are giving paiticulai attention to the physical growth of the 
normal or nonpathological child. 

As one engaged in instruction and research relating to the physical growth 
of the normal child, the writer has found himself recurrently confronted with 
such questions as; What is physical growth? How, il at all, does physical 
growth differ from physical development? In the event that an important 
distinction exists between growth and development, are age changes in body 
proportions manifestations of the former or of the latter? 


GROWTH AND/OR DEVELOPMENT 

The committee on growth and development of the White House Conference 
on Child Health and Protection claimed: 

"We use the two terms, growth and development, 
advisedly as there is a useful and significant distinc¬ 
tion between them. By growth we mean increase in 
si^e, As opposed to this, development implies an in¬ 
crease in complexity, such as we sec in the formation 
of the four-chambered heart of the infant from the 
simple pulsating tube of the embryo, It is possiblo 
in many instances to have considerable development 
with very little growth in size. This obviously oc¬ 
curs during the first days following the fertilization 
of the ovum, before Implantation has occurred... 

Lawrence K. Frank, in a 1936 paper under the caption, "What is growth?'* 
stated: 

"...we have already used the two words ‘growth^ 
and ‘development/ It is important to distinguish 
clearly between these words... growth means simply 
the process by which one cell undergoes self-multi¬ 
plication, the result being that two new cells are 
generated or produced.... development implies much 
more than growth alone, for development really con¬ 
sists of three important processes; first, growth 
which forms new cells by self-multiplication of pre¬ 
ceding cells; second, differentiation of these cells as 
regards both structure and action (i.e., specializa¬ 
tion as bone, muscle, nerve, blood, and other cells); 
and third, the organization of all the parts which 
growth and differentiation have produced. 

The incompatibility of the two citations is too apparent to need extended 

^Fron Iowa Child Welfare neaearch Station, state University of lowa, Iowa City, Iowa. 

^Ite House Conference on Child Health and Protection; Growth and Development nr the 
Child, Part IV, Appraisement of the Child. I. Mental Status, II. Physical Status. Hew York: 
Century, Qc, 193 ^ PP- ifi*. 344. (p. 4) 

^Frank, Uwrence K.: What Is Growth? Radio Forum on Growth and DeveLopment of the Child, 
1930-1037, 2-3. (Himpoaraphed) 
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elaboration, It will suffice to note that the cleavage stage of the organism is 
employed by the White House Conference committee as a crucial instance of de- 
velopment -- 

“It is possible in many instances to have con¬ 
siderable development with very little growth in size, 

This obviously occurs during the first days following 
the fertilization of the ovum,,.”^ 


and by Frank as a clear manifestation of growth -- 

.growth begins in the egg...this cell becomes 
separated into two cells... These two then separate 
again into four, into eight, Into sixteen, and so on, 
by a constant process of self-multiplication. 

A somewhat different approach to the establishment of a distinction be¬ 
tween growth and development has been made by Harold C. Stuart. To quote: 

“Just as mankind has slowly developed through 
the ages, so each individual man must start as a 
single fertilized ceil and must pass through a great 
variety and number of stages before he reaches ma¬ 
turity. These stages repeat to a certain extent the 
history of the development of his species. The term 


davelopment properly refers to this process of change 
from the single cell to the complex mature adult, in 


contrast to grow th which refers to simple increase in 
size, If a chUd merely grew larger, using the word 
in this sense, a baby would be a small reproduction 


of a man. If he merely developed, man and child 
would be alike in size, though very different Indeed 
In capacity and proportions.”® 

The first question to arise from a reading of this quotation is whether any 
meaningful or useful purpose is attained by attempting to abstract “simple in¬ 
crease in size” of the human organism from the “process of change from the 
simple cell to the complex mature adult.” Additional questions present them¬ 
selves when one carefully considers the statements made with reference to de¬ 
velopment, Oh the one hand, development appeals to be defined as change in 
complexity. Here it would seem to imply such phenomena as change from a 
unicellular organism to a multicellulai organism; change from a two-gcrm-layer 
organism to a three-germ-layer organism; change from an embryonic disk con¬ 
sisting of merely cephalic and trunk regions to a fetus with articulate internal 
organs such as brain, heart, and liver, and external features such as upper 
and lower extremities, digits, nose, and ears; change from a newborn infant 
lacking calcification of the permanent teeth, ossification of the carpal bones, 
and heavily pigmented axillary and pubic hair to an adolescent with all these 
items of complexity, On the other hand, development Is referred to as result¬ 
ing in marked changes in proportion. Here it would seem to cover such changes 
as the lengthening of the trunk in relation to head and neck length, the length¬ 
ening of the legs in relation to the arms, the widening of the thorax in rela¬ 
tion to its depth, the lengthening of the bands and feet in relation to their 
bieadths. It would appear, then, that Stuart's discussion of development tends 
to confuse the emergence and submeigence-or-loas of parts (changes in complex¬ 
ity) with the varying rates of change within and between parts (changes in 
proportion), 


Helen Thompson, in 1934, defined growth as a three-aspect process of 


^ loc. g tt., p, 4. 

^ LoC. oU ., p, 3, 

®3tuart, Harold c,i flaaltny Ctiiidhaod: ouidODce for Physical Care. New TorX: Appleton- 
Century, 1933 - Pp. 303- (P- 63) 
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augmentation, differentiation, and integration. She wrote: 

“Growth is commonly conceived of as a process 
of augmentation and differentiation. Another concept 
such as conjugation or integration is necessary for an 
adequate interpretation.*''^ 

This definition is obviously similar to that given by Frank, not for growth, 
but for development. 

“...development really consists of three important 
processes; first, growth which forms new cells- by self- 
multiplication of preceding cells; second, differentiation 
of these cells as regards both structure and action.., 
and thirdi the organization of all the parts which 
growth and differentiation have produced,"^ 

Frederick S. Hammett recently expressed the view that “proliferation, dif¬ 
ferentiation, organization, and mass inclement” are all manifestations of growth. 
For him: 

"... growth is not single. It is multiple, the 
combined expression of developmental and incremental 
factors. Increase in cell number is as much growth 
as is increase in cell size. Increase in cellular spiecial- 
ization is as much growth as is increase in cellular 
segregation."^ 

Hammett and Thompson each use the term growth to the exclusion of the 
term development. Their definitions of growth are in general agreement, and 
are similar to Frank's definition of development. 

When one turns from the available attempts at definition to a direct ex¬ 
amination of research reports, it is no less difficult to discover any manifest 
difference between growth and development. The type of problem investigated 
is the same for studies claiming to describe various phases of the physical 
growth of the child as for studies claiming to treat the physical development 
of the child, In the same sense that one investigation uses “progression of de¬ 
velopment" another uses “growth with advancing age,” in the same sense that 
one uses “growth period" another uses “stage of development,” in the same 
sense that one uses “phase of development" another uses “aspect of growth,’' 
in the same sense that one uses “growth cutvc" another uses "developmental 
trend," in the same sense that one uses “course of development" another uses 
“course of growth," and in the same sense that one uses “growth sequence" 
another uses “developmental pattern." 

Many investigators use the terms growth and development interchangeably, 
Thus, for instance, Baldwin, Busby, and Garsidc wrote: 

“The function of students of growth and develop¬ 
ment is clear, that is, to trace and analyze specific 
traits of growth, constantly seeking broader and more 
fundamental principles of development." 

“The data for the study were collected...with a 
view to discovering some basic principles of anatomic 
growth from the development observed in the bones. 

The complete interchange of terms is unequivocal. These authors considered 
they were, at once, studying "traits of growth” to discover “principles of de- 

"^Thompaon, Helen: A Third Aapect oJ Growth. Human Biol., 1934 , 6, 40B-407. (P. 40B-406) 

^ LM. Cit ,, p. 2-a. 

^Hammett, Frederick a.; Introduction co Growth. Orowth; A Journal for Studies of Develop- 
tienc and increase, ie?7, 1, \-z. (p^ 1) 

^^Baidwln, Bird T., Bushy, Laura H., and Oaralde, Helen V.! Anatotilc Growth ol Children! 

A Study of Bome Bones of the Hand, Wrist, apd Lower Forearm hy tteana M HDenigBnograis. Unlv. 
Iowa stud., Stud. In Child Weirare, loss, 4 , 1> PP- 08, (p. 6) 
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velopment" and studying observed development to discover principles of growth, 
It appears, then, that no “useful and significant distinction” has yet been 
drav/n between the physical growth of tlie child and the physical development 
of the child, Those whose task it is to synthesize the research literature do 
not find it “useful” or practicable to subdivide their materials into ''Studies on 
Physical Growth” and “Studies on physical Development,” Likewise, those 
whose task it is to make original Investigations neither distinguish between 
problems of growth and problems of development noi consider it “significant” 
to attempt the formulation of diverse procedures for attacking problems of 
growth and problems of developrr\ent. 


AN empirical concept of physical growth 

What is physical growth (or physical development)? From the empirical 
standpoint, physical growth is that body of findings which is studied and cum¬ 
ulatively extended by investigators of physical growth. In other words, it is 
the total scries of bodily or structural changes found to characterize the onto¬ 
genetic life history of the individual. The series of physical changes thus far 
described for the human child may be subdivided, in the writer^s opinion, into 
changes in size, changes in complexity, changea in proportion, and changes in 
pigmentation and texture, 


CHANGES IN S12iE 

Individuals concerned with describing the physical growth of the child have 
given conaidetable attention to change of the organism in size- They have 
studied changes with age in stature, sitting height, head length and breadth, 
width of shoulders, width and depth of thorax, girth of arm and leg, surfaco 
area of trunk, transverse diameter of heart, weight of thymus gland, and an 
extoneive list of other characteristics. In so far as they have been scientists 
they have not set out to study increase or augmentation in size, but rather to 
study change in size regardless of the direction of the change. Moreover, they 
have not always found increase in size. Mean curves for antero>postciior diam¬ 
eter of the thorax register a slight decrease in the absolute magnitude of this 
dimension between two and three years of age, mean curves for weight of the 
thymus gland show a fairly .marked descent .during the second decade, mean 
curves (or thickness of skin and subcutaneous tissue at front and back of the 
thorax exhibit a general decline for the postnatal age period from six months 
to ^ix years, and mean curves for thickness of skin and subcutaneous tissue 
at front and back of arm show an increase for females but a decrease for 
males from around eleven years to the close of the second decade. 

That the study of change in size during successive intervals of the life 
span constitutes a major aspect of physical growth appears evident from the 
amount of research which falls in this category and from the comprehensive¬ 
ness of the approach that has been made to size change. Apparently it is 
hardly more axiomatic to say that the goal in the case of each physical meas¬ 
urement proposed for scientific inquiry is to discover the facts about this meas¬ 
urement than to say that one large sector of these facts haa to do with change 
in size. This follows since in discovering the facta for change in size at least 
foul master questions are frequently entertained. First, what -- under present 
conditions of life -- is the typical course, magnitude, rate, and duration of the 
sequence oI change loi this measurement? That is, does the measurement in¬ 
crease during certain intervals, decrease during others, and during still others 
remain constant? What is the average amount of the gain or loss from age 
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,nd what is the vaxiahility in gain or loaa at each age? At what agea 
ma and minima occur in the rate curves for the measurement? Over 
rtion of the life span does the sequence extend? Secondly, what are 
ora that may significantly modify the sequence? Is it accelerated or * 
id in relation to sex, diet, exercise, sunshine, and fresh air? Is it rp- 
r inhibited in relation to order of birth, housing and sanitation, disease? 
how is the sequence of change for this measurement intei’ielabed with 
9 of change for other characteristics of the organism? Does It synchronise 
(uences for other physical measurements or with sequences for certain 
)r motor functions? Does it systematically diverge from certain sequences? 
, what constellation of factors produces the most desirable sequence of 
[or this measurement? How might the sequence be controlled in the 
of efficiency, poise, and longevity for the individual? How might the 
be controlled in the interest of racial survival and betterment? 


CHANGES IN COMPLEXITY 

lecond major aspect of physical growth is that of change in complexity, 
nan organism undergoes marked changes in its physical complexity, as 
its size, between fertilization and senility. It changes, for instance, 
embryonic disk of three germinal layers to an organism with articulate 
unk, and heart; to an embryo with branchial arches, mouth cavity, 

Is, liver, and external tall; to a fetus with eyes a-nd eyelids, nose and 
sed upper and lower lipst digits and nails; to a preschool’child with 
ed fontanelles, weiUdeveloped cervical and lumbar curves, a full com- 
of deciduous teeth, and osseous centers for almost all the epiphyses of 
ston; to an adult with heavy axillary and pubic hair, deciduous teeth 
by permanent teeth, epiphyses united to their respective diaphyses, 
rd or breasts. 

In the case of size, it Is essential to regard this aspect of physical 
as concerned with change in complexity and not merely with Increase 
lexlty. Two examples will make this apparent. First, the osseous 
is more complex during the first two decades of postnatal life than 
uring prenatal life or in adulthood. At birth the osseous skeleton con^ 
nost entirely of primary centers of ossification. At various times be- 
irth and puberty about four hundred epiphyses or secondary centers 
leir appearance. Following puberty “the most striking feature in the 
of the skeleton is the knitting of the epiphyses with their shafts.”!^ 
oeen estimated that the child's skeleton consists of roughly two hundred 
iy bony masses in early infancy, three hundred and fifty bony masses 
puberty, and two hundred bony masses in adulthood. From the stand- 
number of skeletal units, the sequence is thus one of initial increase 
loxity and later aimplification or decrease in complexity, 
ondly, the dentition of the kindergarten child is markedly more complex 
at in the newborn infant or the adult. The typical neonate shows no 
of the deciduous teeth and no calcification of the permanent teeth, 
five years of age the child has twenty deciduous teeth fully erupted 
enty-eight permanent teeth almost completely calcified -- making a 
forty-eight in all, By fourteen years of age the deciduous teeth have 
icarded and the dentition simplified to twenty-eight permanent teeth 
and four permanent third molars almost ready to erupt, 
ose who have defined development (or growth) as increase in complexity 
to have avoided thcii obligation to designate also the phenomenon repre- 

; fron an address by Proleasor XlcTi&rd E. Scaimon. 
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aented by such items of decrease in complexity as submergence and loss in in¬ 
trauterine life of the external tail and lanugo, absorption and logs in childhood 
of the declduQua teeth and in old age of the peimanent teeth and alveolar 
archeSj and the reduction between childhood and senility (due to epiphyseal 
union and suture closure) in the number of bony masses which comprise the 
skeleton. 


CHANGES IN PROPORTION 

It has long been common knowledge that the newborn infant differs widely 
from the adult in the configuration of his body. Probably the features of this 
difference in the infant's form or shape which have been most evident to the 
lay observer are his relatively large head, short iegSi stubby hands, short face, 
and broad, low-bridged nose. 

Moreover, rigorous study of the gradual modifications which occur with age 
in the proportions of the body is by no means unrecognized as a major aspect 
of scientific inquiry on physical growth. This is amply supported by the re¬ 
search literature on the physical growth of the child, Age-to-age changes in 
the ratio of one physical dimension to another have been studied by means of 
the cephalic index, the thoracic index, the intermembral index, the brachial in¬ 
dex, the crural index, the stem-stature index, the hip-shoulder index, the facial 
index, the nasal index, the dental-arch index, and a long series of other indices. 

Changes in proportion, like changes in size and complexity, do not take 
place solely in one direction. The thoracic index has been found to increase 
during the embryonic period, remain constant during the fetal period, decrease 
with the establishment of respiration, and increase during infancy. Findings 
for the ratio of hip width to shoulder width give a rising trend during fetal 
life and the first three postnatal mouths, a declining trend from three months 
to about one year of age, and a rising trend from one year to about four 
years of age, The mean curve for hip width in percentage of leg length has 
been found to rise to the third postnatal month and fall during the period from 
three months to six years of age. Findings for the index of leg length in per¬ 
centage of stem length show an increase to around fourteen years of age and 
a slight decline between this age and the attainment of adult stature, Further 
citations are superfluous since the purpose here is only to Illustrate the fact that 
certain changes in proportion fluctuate in direction from age to age. Investi¬ 
gators set themselves the task of deteimining the sequence oi trend foi a given 
proportion without regard to the course the trend may be found to take. 


CHANGES IN TEXTURE AND PIGMENTATION 

The fourth aspect of physical growth haa been explored far less than the 
three aspects already discussed. It concerns changes during the individual life 
cycle in texture and pigmentation of the body tiasueB. Problems falling within 
this heading include changes with age in texture of bone, quality of muscle and 
subcutaneous tissue, texture of hair (e.g,, change of pubic hair from fine to 
coarse at puberty), color of eyes, color of hair (including graying), and color 
and texture of skin. Numerous studies of eye color and hair color have indicated 
the general tendency to a darkening (increased pigmentation) of these character¬ 
istics during childhood, 


summary and conclusion 

The position that there is a useful and significant distinction between physi- 
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cal growth and physical development is found to be unsupported either by theo¬ 
retical definitions of growth and development or by the research literature on 
the physical growth of the child. It is concluded that "physical growth" and 
"physical development" may be used (at least for the present) as interchange¬ 
able terms. 

An empirical concept of physical growth (or physical development) is de¬ 
veloped. According to this concept physical growth is the study of bodily 
changes which occur in a biological organism with advancing age, Applied to 
the human organism, it is the study of changes taking place in the size, the 
complexity, the proportions, and the texture and pigmentation of the body be¬ 
tween the beginning of embryonic life and the dose of senility. 

The intended purpose of the paper will not be fully realized unless other 
workers see fit to evaluate the concept and to elaborate it or cite its weak¬ 
nesses. 
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THE effect of NUlSERY SCHOOL TRAINING: INSECURITY FEELINGS 
RUTH ANDRUS AND EUGENE L. HOROWITZl 


Fundamentally involved in many theories of personality ia the sense of 
security of an individual. Certainly nursery school practice Is designed to de¬ 
velop within the child feelings of security which will serve as the firm base 
from which the growing personality may develop and expand in most desirable 
fashion. In spite of the many differences both in theory and practice) few 
educators of very young children would dissent from the statement that one of 
the goals of education is to increase the general security of the children (what¬ 
ever differences may appear in their means to the end5. We can not here 
undertake an elaboration or definition of security in more basic terms, for the 
present let us accept the concept without further analysis. 


I 

A rating scale (see page 170) was prepared by Mias Marion A, House and 
was designed to secure teachers’ ratings on children in nursery school which 
would provide an index of the security - insecurity feelings of the individual 
children. Since the data collected for this study were available to the present 
writers, an analysis was undertaken of the relationship between nursery school 
experience and the children’s ratings on this scale, 

A priori analysis of the items of the questionnaire discloses that each item 
may be conceived as representing a “symptom” of insecurity (as customarily 
discussed from the psychiatric-educational point of view). The greater the 
frequency of the display of any of these symptoms, presumably the greater 
the insecurity of the child. Based on these considerations, a Likert-type scor¬ 
ing scheme was devised using numerical scores of 1, 2, 3, 4 and 5 for the 
coTicspondlng columns, Increasing score representing more frequent manifestation 
of symptoms, or, the higher the score, the presumably greater insecurity of the 
child. Where the X column was used, a score was assigned; the average of 
all the items not rated by a check in the X column, in order to permit direct 
comparison of scores assigned individual children. 

These rating scales were distributed throughout the schools of the Nursery 
School and Parent Education Program of the Federal Works Progress Adminis¬ 
tration of New York State during March 1937. These scales were distributed 
with directions for their use (see INSTRUCTIONS TO RATERS) and ratings 
were applied by three people in each scliool for each child. The three raters 
were generally the head teacher, the assistant teacher, and the nurse. These 
schools are under the general supervision of one office with local schools under 
the more intimate supervision of a regional supervisor. In order to minimize 
the differences introduced by studying schools the educational policies of which 
are dictated by different individuals, seven schools under one regional super¬ 
visor were selected for the analysis here presented. Restriction of the time for 
the actual ratings to a period of two weeks reduced to a minimum difference 
in ratings due to the lapse of time. 

These data arc subject to all the limitations of the rating scale approach, 
nevertheless they are of some value although this may not be the face value, 
The first consideration in the analysis is rcliabiUty. Both the scale and the 

^Fron) Child Deveioiment and Parent Educatlan Bureau, The State Education Department, The 
University or the Scate of Uow York, Aibftny. The writers wish to express their appreciation 
for Che help given by Mias Marlon House, WPA regional supervisor and the WPA nursery school 
teachers In Collecting data as well as the assistance of 0. E. Fiaher and James Alger, VJPA sta¬ 
tisticians. 
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raters are open to question and direct intercorrelatiou of the total scores assigned 
bj the three raters in each school seems a satisfactory way of estimating the 
reliability of the data without attempting analysis of the causes of unreliabil¬ 
ity. These intercorrelations are presented in Table 1, 

TABLE 1 


RELIABILITY 

Intercorrelations of total scores on rating 
scales assigned by the different raters 


School 

n 

Coefficlenta 

A 

20 

.73 

.71 

.94 

B 

25 

-57 

.74 

.64 

C 

19 

.23 

■ 74 

.45 

D 

25 

.7Ct» 



E 

26 

.30 

.43 

.34 

F 

24 

-36 

.60 

.60 

G 

23 

.29 

.^7 

.5fl 


*There were only two raters in school D, consequently there ia only one co 
efficient of intercorrelation possible. 


These reliability coefficienfca arc far from high, the median is .50, but if 
the scores of the three raters are combined by summation to give a single score, 
this score may be assumed to derive from a scale with a reliability of .01 (ap¬ 
plying the Spearman-Brown- Prophecy Formula for estimation of reliability of 
a scale three times as long as one yielding a coefficient of .60), While one 
might well hesitate to apply this score as an objective description of a particu¬ 
lar child, we may proceed with luithei analyses. 


II 

In this report out primary interest is the effect ol nursery school training 
and this analysis is undertaken by a correlational procedure. Within each 
school, to minimize extraneous factors, the combined score assigned by the three 
raters (two in school D) is correlated against the number of months elapsing 
between the original registration of each child in the schools (which remain 
open twelve months the year) and the time at which the rating scale was 
filled out. Where used, chronological age is, of course, computed from date of 
birth. Table 2 presents the correlations between score on the scale (high score 
interpreted as greater insecurity) and length of time in the nuisety school (col. 2), 

TABLE 2 

EFFECT OF THAINIHG 

IlGlcilion of score to age and experience in school 

1. Score on rating scale. 2. Time In Nursery School. 

3. Chronological age. 





(col.4) 
r 12.3 

(col.5) 
range of time 
in N..9. (mo.) 

(col.6) 
range of 
ages (mo.) 

A 


-.10 

■14 

3 - 12 

31 - 62 

B 

.16 

.10 

.24 

4-6 

30 . 5i 

C 

.37 

-.09 

.u 

2 - 12 

35 - 58 


.61 

.07 

.61 

3 - 33 

33 - 59 

E 

-.08 

-.35 

-.01 

6 - 9 

30 - 56 

F 

.32 

.40 

.01 

3 - 30 

31 ■ 60 

G 

.15 

.11 

.15 

4 - 10 

30 - 60 
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and cbronological age (col, 3)» and the partial correlation with time in the 
school partialing out age (col. 4). Both the age range ol the children (col, 6) 
and the range of training time (col. 5) are also presented, 

Column 4 of Table 2 proves an effective summary. In six of the seven 
schools the correlation between ‘'insBCurlty" as measured by this rating scale, 
and length of time in the nursery school, partialing chronological age out, is 
positive. In the seventh school the negative coefficient is only ,01, The co- 
cffldenks are low, the median is +.15. The nature of those results, the posi¬ 
tive correlation between insecurity score and time in the nursery school, requires 
either a more careful analysis of nursery school practice or a more careful analy¬ 
sis of the concept of insecurity represented by the rating scale used. The latter 
seems a reasonable first step. 

In line with the focus of the interest in this paper, tlic analysis of the 
scale was undertaken by correlating the scores of the children on each item 
against length of time the child had been in nursery school, still separately for 
each school. The method of scoring each item is described above, and for this 
analysis the scores on each item assigned by the three raters were summated 
so that there was a theoretically possible range of 3-15 for each item. These 
correlations arc presented in Table 3. 

TABIE3 


ANALYSIS OF SCALE 

Correlation between Individual Hems of the scale 
and length of time in the nursery school for each school sepoTaiely 



ITEM 



1 

2 

3 

4 

5 

6 

B 

3 



A 

.04 

.11 

.39 

.07 

-.06 

.00 

-.37 


-.34 

.29 

6 

.06 

-.09 

.11 

.02 

.28 

.36 

-.08 

K9 

.22 

.07 

C 

.41 

-.26 

.15 

.09 

.24 

.52 

-.19 

.41 

.02 

mim 


.44 

.43 

.27 

.58 

.02 

.04 

-.39 

.34 

.40 


E 


-.06 

.32 

-.20 

.04 

-.05 

-.23 

-.20 

-.02 


F 

■9 

.42 


.64 

.44 

.60 

-.24 

-.05 

-.12 


Q 

■i 

.13 


.02 


.20 


-.01 

.23 



Inspection of Table 3 yields two points of interest-- there is considerable 
variation among the schools and considerable variation among the items. At 
present the latter variation is of major Interest, though if nursery school prac¬ 
tice were to be investigated, the former might prove invaluable as a point of 
departure, If the coefficients are classified as positive, negative oi zerOj we 
find two items indicating unanimity of effect in the schools, items number 7 
and 10. The effect on these two items is in the opposite direction, the corre¬ 
lation coefficients being all negative on item 7 and all positive on number 10. 
That two items included within one scale should show such differences suggests 
that the composite may not represent a true unity, something besides insecurity 
may be involved. 

A summary of Table 3 reveals the fact that the correlation is positive in 
7 schools for item 10; in 6 schools for items 1, 3, 4 and 5; in 5 schools for 
item 8; in 4 schools for items 2 and 9; and in 3 schools for item Q. From 
this recapitulation it seems that scores on items 1> 3, 4, 5, 6 and 10 tend to 
he correlated positively with nursery school training whereas scores on 7 and 
perhaps Q tend to be correlated negatively, Perhaps the difference between 
these groups of items may serve as a clue to the elements in the scale, Item 
fl reads, "Oversensitive to suggestion or criticismj” item 7 reads, "Remains 
physically inactive and offers no resistance to imposed authority." The corre¬ 
lations suggest there is a tendency for children as a result of nursery .school 
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experience to become less oversensitive to suggestion oi criticism, and a. marked 
tendency to become less inactive and to offer resistance to imposed authority, 
(The “double-barreled" nature of item 7 makes interpretation difficult. Were 
ratings made on the basis of physical activity or resistance to authority?) 

It is the opinion of the present writers that the results of the analysis of 
item 7 of the rating scale furnish a clue to the fundamental questions involved 
In the questionnaire. Recent studies of the patterning of behavior in children 
of this age suggest that application of adult social and ethical classifications 
is an unsatisfactory way of analyzing the behavior. The behavior must be 
seen in the light of the child’s oiganization of personality in order to be under¬ 
stood. A complete analysis of that organization is not yet available, but one 
fundamental axis about which the personality seems to be structured is that of 
the general activity involved. Whether a particular response requires a great 
or small degree of gross overt activity or social outgoingness is a more im¬ 
portant consideration In predicting behavior at this level than whether it is 
socially desirable or undesirable, The obtained negative correlations between 
the school experiences and scores on items 7 and 8 of the scale provide confir¬ 
mation of the correlary that the schools tend to decrease “inactive” behavior, 

The positive correlation between score on item 9 and the school training in four 
of the schools (negative in three) merits further consideration and analysis, 
which, unfortunately, due to lack of supplementary data can not be presented’ 
here. It may be that the complex wording of the question resulted in mis- 
inteiprotatlon, but this suggestion can not be considered as either final or satis¬ 
factory. Perhaps item 3 warrants further consideration. The company of 
younger children may be construed as providing outlet for more activity than 
the company of children of an equal age or the company of adults. A more 
likely interpretation Is that the correlation Is an artifact, The longer children 
are in the nursery school, the older they become, and in consequence* the 
children who are in school longer will be forced by the relative age of their 
colleagues to be tending to play with children younger than themselves. (The 
correlations between chronological age and length of time in the nursery schools 
for the seven schools studied range from .04 to .79, all positive.) This ten¬ 
dency may then be construed by the raters as a "preference." 

Items 4, B and 10 are probably functionally interrelated bub as suggested 
by the preceding reference to the axis of activity-inactivity as are interpiGba- 
tion, the consideration of these manifestations (as well as item 1) without 
simultaneous study of other forms of activity on which an ethical approval 
might bo placed is psychologically unsound. Elaborate discussion of the spe- 
cifica here studied without the more adequate framework might easily lead to 
an incorrect emphasis in the evaluation of the schools, 

That item 6, "Displays unusual interest in own health, ailments and 
safety" correlates positively with nursery school training in five of the seven 
schools is of especial interest. From the orientation of the scale, "unusual 
interest" may be construed as symptomatic of insecurity. To school adminis¬ 
trators and teachers familiar with the usual interest displayed by young chil¬ 
dren in personal hygiene and health, an increase in interest is welcomed as an 
encouraging sign, The data here developed suggest that the schools are func¬ 
tioning to improve health habits and interests on the part of the children as 
well as to maintain and improve health standards. Merely to undertake the 
latter without the former would scarcely represent the functioning of an edu¬ 
cational program. That health interests of the children are being stimulated 
by the nursery schools is a matter of signal importance in the understanding 
of the functioning of these institutions. 
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III 

The discussion above has pointed out the dillicuity of interpreting the total 
scores on the rating scale used. The reliability of the ratings by the teachers, 
as presented above) indicates that there is sulficient cohosion to the elements to 
make consideration of total score not impossible, though the further discussion 
indicates that interpretation oI the total score Is difficult. Let us, for a little 
while, consider the total score as an index of gome unnamed aspect of the per¬ 
sonality of the children. In enunciating a piogiam of education which conaideis 
the wholesome development of personality as a primary objective, an attitude of 
disbelief is frequently encounteied, “You can't change personality" is an implicit 
criticism in much of the opposition the public nursery school movement Is meet¬ 
ing. The differences between curricula emphagizing "content" and "adjustment 
of the individual" are vast. That schools can develop "content" is demonstrated 
by the many abandarized achievement teats available with grade norms. That 
scliools can influence adjustment is not so readily susceptible of demonstration. 

The rating scale used in this study is primarily concerned with adjustment 
and socialization of the individual rather than matters of specific training. Set¬ 
ting aside the question of the interpretation of the scores, the totals can be 
analyzed so as to give evidence in regard to the effectiveness of a program. 

Since it is also possible to compute the coiielatien between score and chron¬ 
ological age, holding the effect of training constant, this has been done with 
the following results; For school A, the correlation is -.16; for school B, it is 
-.21; for school C, it is -.26; for D, -.13; for E, -.34; for F, +.25; and 
finally for school G, it is +.11. These findings clearly Indicate that when we 
separate statistically the training and the age factor wc find thorn working in 
opposite directions. 

Training, in 6 of the 7 schools, correlates positively with score; chronologi¬ 
cal age, in 5 of the 7 schools, correlates negatively with score. Definite state¬ 
ment as to the relative importance of these two factors in tlie determination of 
development will vary, of course, as a function of the specific aspect of person¬ 
ality studied and the particular training program. These correlations arc pre¬ 
sented as evidence that systematic educational programs can be developed to 
affect peisonailty and Individual adjustment. 


IV 

In the light of the analyses and discussions presented above a number of 
conclusions emerge. The question uf the nature and extent of the effect of 
nursery school training on the insecurity feelings of children can not be answered, 
even in part, by the present study. 

Evidence has been developed which indicates that educational programs can 
be developed to influence personality and social adjustment aa distinct from mere 
physical growth. 

The analyses corroborate findings concerning the effect of the nursery schools 
on the activity of the children, Material was also available which indicated 
that nursery school braining stimulates interest in personal health, Results of 
analyses of effects on several other items of the scale used await future re¬ 
search for adequate interpretation, 

Considerable doubt is raised concerning the validity of the underlying theory 
of security-insecurity as developed in the rating scale used, To the extent that 
this application of theory is congruent with the general orientation of people 
interested in child development, further intensive study of insecurity at the early 
childhood level is needed. 
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THE DEVELOPMENT OF DIABETIC CHILDREN, WITH SPECIAL 
REFERENCE TO MENTAL AND PERSONALITY COMPARISONS^ 

GEORGE DAVENPORT BROWN M.D.^ 


Maichison C17) in bhe preface bo hia Handbook of Child Psychology , ex- 
presaes the opinion that insufficient work has been done on the problems of 
‘^nutrition and disease as factors in the development of child behavior”'to war¬ 
rant the inclusion in his book of a chapter discussing these factoifii Diabetes 
mellifcus is a good example of a physical disease which may be expected to have 
mental and peisonality manilestatlona. 

White (21) remarks that “pretacity of mental development (of the dia¬ 
betic child) has persisted in spite of the delay in physical development,” Joslin 
states that “one-third of our diabetic children were of superior intelligencei” 
this statement being baaed on the results of giving the Stanford-Binet test to 
169 children. Among JoaUn^a 6,300 patients, treated during more than thirty- 
five yeura, there have been 1,126 children (0). He states that data on many 
of them were incomplete or unavailable, and expresses the hope that hia '‘ad¬ 
mittedly incomplete discuaaion will atimulate research which will help to clarify 
thoae parts which are based on presumptive evidence,” 

The present study was undertaken to gather as complete data as possible 
on a representative group of diabetic children and to discover in what ways, if 
any, bhe diabetic child differs from the normal child in physique, intelligence 
and personality. 

A brief description of diabetes may be in order at this point, Diabetes 
mellitus is a disorder of the normal functioning of the pancreas, Insulin, the 
internal accretion ol that gland, is produced and absorbed into the blood in in¬ 
sufficient amount, so that the sugar and starches eaten are not efficiently 
utilized by the body, Indirectly, the metabollain of all foods is deranged in 
time, abnormal chemical pioducta are formed, and sugar is wasted by being 
excreted In the urine, Insulin can now be obtained from the pancreas of ani¬ 
mals, and when it is injected under the skin ol diabetics in amounts and at 
times best suited to the individual it allowa him to eat an essentially normal, 
well-balanced diet. When diabetics are once regulated as to food and insulin 
they should have no symptoms of the disease and should be able to live a 
normal life, except that their diet, exercise, sleep, and as much as possible 
their emotions should he uniform from day to day as to amount and length or 
intensity. Neither insulin nor any other substance yet known will cure diabetes 
once Insulin is necessary or advisable In any case, its use almost always has bo 
be Continued throughout life. 


SUBJECTS AND CONTROLS 

The plan for the present study was to make a comparison of the physical 
development, mental ability, and personality traits of the diabetic child before 
and after the onset of diabetes, and also to compare the diabetic child in these 
respects with a healthy sibling. Our original diabetic group consisted of sixty 
children, in all of whom the onset of diabetes becuiicd before fifteen years of 
age, All our subjects regularly attended the Diabetic Clinic of the Pediatric 
Department of the University of Minnesota Hospital or the Minneapolis General 
Hospital.^ Included in this group were all the diabetic children who attended 

^An article in press for the imBrlean Jpurial of PlaaaaeB of Children deals with the physl- 
(Sl developioent of diabetic children* 

^Proin the institute of Child Ksirare, Dhlvaraltr or Hinnesota. 

University Hospital taxes cases aitcost aolsly rron outside Minneapolis and St. peuj., 
vn)Ue the General liospltal admits latlanCe mly trcffl MlmieapolIs. 

Vih 
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the Univeraity clinic hetWEen December 15, 1936 and April 29, 1937, totaling 
forty-two cases. 

According to Joslin, about one out of every seven thousand children under 
fifteen years of age in the United States hag diabetes mellitus. On that basis, 
the cases included in this study make up about two-thirds of the diabetic chil¬ 
dren in Minnesota. Table 1 shows the distribution of our cases in comparison 
with the total Minnesota population. 


TABLE 1 

NUMBER AND PERCENTAGE OF DIABBTICS IN TBiS SltlDY COMPARED WITH NUMBER 

m pergentaqe of Minnesota population, in each socio-economic group 


SooiO'Economlo 

Group* 

Original 

Dial 

Group of 
leiicB 

Revised Group of 
Diabatioa 

Minnesota 

Pooulalion 

Niuiber 

Per cent 

(Per cent] 

(per cent) 

HI 

1 

5 

9 

12 

U 

9 

10 

15.0 

20.0 

23J 

154 0)41 n 

3.51) iQ c-i 

7.02) 

15.79 

17.54 

24.56 

15.79) 31 53 

■ _ ■ 

2*3B) Q Cl 
7 . 26 ) 

12.77 

22.61 

21.37 

iS!”-" 




5 ^ 


*Acooiding to Baker 'e (3) application of the Goodenough-Anderson Occupational Claafll: 
flcatioD ( 6 ). 


It may seem surprising that a group consisting soleiy of clinic patients 
should contain so representative a sampling. There are, however, a number of 
children from the upper three socio-econoinlc groups admitted to the clinics, be¬ 
cause of death of the father or for some similar reason. Both the University 
and the General Hospitals admit diabetic patients much more freely than patients 
suffering from diseases of shorter duration, because hospital authorities recognize 
the life-long nature of diabetes and the expense involved for insulin and special 
diet. Over one-half of our patients at the University Hospital paid for profes¬ 
sional services and lor their insulin at cost, while about one-third of the General 
Hospital cases paid varying small amounts. 

Our group was probably somewhat more representative of the population of 
the area from which it was drawn than was that of Joslin, who does not defi¬ 
nitely specify the socio-economic status of his child patients. Since, however, 
one-half of his patients are reported to have come from outolde Greater Boston, 
where the George F. Baker clinic is located, and one-thlid from outside densely- 
populated Massachusetts, it seems altogether likely that few of them belong to 
the lowest socio-economic groups, for few families in these groups could very 
well afford the time and money necessary to take a child to the clinic from 
other states. It is reported (13) that 21.0 per cent of Joslin^s entire group of 
patients are engaged in professional and semi-professional pursuits. 

The urban-rural distribution of our patients approximated that reported by 
Adams (2) for the Mayo Clinic diabetic patients, but although our group con¬ 
tained a higher rural population than most other groups of diabetic patients 
that have been studied, it is still not sufficiently representative of the rural 
areas of the state, unless, as Joslin (10) suggests, diabetes is more prevalent 
in the city population. 

In nationality, our group was typical of the Minnesota population. Of 
the forty-five cases for whom definite information was obtained, ten were "old 
American" of at least three generations, the patents of nineteen were Scandi- 
navianaj of ten, Germanic or semi-Germanic; of five, part or pure-blooded Anglo- 
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Saxons; and of eight, Slavic oi semi-Slavic, Only four patients weie Jewish 
or part Jewish. 

By using a healthy sibling aa control, rather than a child from the general 
population, we believed that a more exact comparison could be made as to the 
number and extent of the other variables. At the same time we realized that 
the sibling of a diabetic child is much more likely to contract the disease than 
is the average child. (According to Joalin (9) his chances of becoming a dia¬ 
betic are thirteen times as great as those of the average child). We attempted, 
therefore! to diminish this possible error by choosing, whenever available, the 
next older rather than the next younger child to the patient as control in each 
family and to prove him non-diabetic. It was possible to obtain only twenty- 
eight such controls for individual study, but forty-eight for subiective compail- 
son, The median chronological age of the sibling controls was fourteen years 
six months, the mean age thirteen years ten months. As to socio-economic 
status they were distributed as follows; Group I, none* Group 11, 4; III, 6; 
IV, 3; V, 0; VI, 5; and VII, 3. 

The median age for the entire group at the time of testing was thirteen 
years one month, the range being from twenty-two months to twenty years 
one month. Table 2 shows the age distribution of our original group of sixty 
cases, 


TABLE 2 

AGE AND SEX DlSTniBiJTIOH OF DIABBIIC CSIUllffiH IN m OMQINAL GNOOP 


Age 

Male 

Female 

Total 

1 yr> 6 mos. bo 2 yre. 5 mos, 


1 

1 

2 yrs. 6 nos. to 3 yrs. 5 nos. 

3 yre. 6 noa.U 4 y^e. 5 ttio6. 

1 


1 

4 yrs. 6 mos. to 5 Fs* 5 mos.. 


1 

1 

5 yre* 6 noa. to 6 yra. 5 moa. 

2 

1 

3 

6 yTB. 6 moa. to 7 yra. $ moa. 

2 

1 

3 

7 yre. 6 moa. to 8 5 nioa. 

8 yra. 6 moe. to 9 yra. 3 moa, .. 

1 

1 

2 

9 yra. 6 moa. to 10 yre. 5 moa. 

2 

2 

4 

io yra. 6 moa. to 11 fb- 5 moa. ..... 


4 

4 

11 yra. 6 moa. to 12 yra. 5 moa. 

2 

(7 

8 

12 yra. 6 mos. to 13 Fs- 5 moa. 

3 

2 

5 

13 yrs, 6 moa. bo U yra. 5 mog. 

2 

2 

4 

14 yra. 6 mos. to 15 yra. 5 moa. 

3 

6 

9 

15 yra. 6 moa. to I 6 yra. 5 mos. . 

3 

5 

0 

16 yra. 6 moa. bo 17 yra. 5 moa. . 

2 

2 

4 

17 yrs. 6 moa. to 16 5 moa. 

18 yra. 6 moa. to 19 Fb- 5 moa. 


2 

2 

19 yrg. 6 moa. to 20 yv&. 5 mos. 

20 yra. 6 moa. to 21 yra, 5 moa. .... 


1 

1 

Total 

23 

37 

60 


The median age for the onset of diabetes was eight years six months, and the 
mean duration of the disease previous to the time of this study was four years 
nine months. 

Our group, as Table 2 indicates, consisted of thirty-seven girls and twenty 
three boys, which is somewhat suipriaitig, since JosUn reports virtually no sex 
differences in the incidence of diabetes among his child patients, though he tabu 
lates small but definite differences in favor of the boys in all age groups. No 
definite recent sex trends have been reported for diabetic children. Although our 
group is too small for us to draw any definite conclusions in this respect, the 
decided preponderance of girls suggests that the increasing number of older fe- 
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male diabetica lepoitcd by Joslin (9), John (fl)i and Adams (2), is piobably 
traceable in part to the onset of the disease in a large number of them during 
childhood, and is more likely to be associated with hereditary than with en¬ 
vironmental factors, 

The number of children per family in our group-^median 3,0-- compared 
well with the average number of children per family in Minnesota, median 
3,5, with the exception that there is among our cases a large percentage of 
families with six children and only three families with but one child. Three 
of our cases had a diabetic sibling, and in one family all three children were 
diabetics, which is a very rare occurrence. The youngest child in this family 
was the first to develop the disease, and three years later the eldest experienced 
the onset of diabetes on the day following the removal of tonsils. In our small 
group of children the percentage of incidence of diabetes among siblings is greater 
than among Joslm'a subjects (9). We had one pair of dissimilar twins, only 
one of whom had diabetes. (This is In agreement with Joslin's findings (9), 

He lepoTts that whereas in only two of sixteen pairs of dissimilar twins did 
both children have the disease, it was present in both children in liine of thir¬ 
teen sets of similar twins), 


procedure 

The date and type of onset of diabetes, family history, developmental 
history and clinical and laboratory findings, including height and weight meas- 
urerrients, were obtained for each child from the hospital record and the parents, 
In addition each patient and control was givon a physical examination, weighed 
and measured. AU the patients were proved to have diabetes melUtus in vari¬ 
ous degrees of severity, and the controls to be free of diabetes and other defi¬ 
nite disease, Parents were questioned verbally at the clinic and also by means 
of a questionnaire. In this questionnaire they were asked to compare the dia¬ 
betic child in considerable detail with his sibling control, Both the children and 
their parents cooperated readily in all phases of the investigatioi>, It must be 
borne in mind, however, that the parents' reports may not in all cases be com¬ 
pletely reliable. Information on the diabetics and siblings was also obtained 
from the schools they attended, AH the diabetic children with a montal age 
of over nine years were given the Intermediate or Advanced Otis Group Intel¬ 
ligence Tests and the Woodworth-Cady Psycho-Neurotic Inventory, All diabetics 
and siblinsa included in this study were given the revised Stanford-Binet in¬ 
dividual scale for measuring intelligence. (Miss Barbara A, Mayer, paychom- 
etrist at the Institute of Child Welfare, gave most of the Stanford-Binet In¬ 
telligence teats and supervised the remainder). While the diabetic children were 
being given the mental tests, observations were recorded by the trained psychom- 
etrists so that it might be determined whether they exhibited any behavior 
that was definitely diffeterit from that of normal children in a similar situation. 


FINDINGS 

Ninety per cent ol the questionnaires sent to the parents were returned 
completely or almost completely answered. They revealed that 43,3 per cent 
of the parents knew of no diabetics among their relatives, while 50.7 per cent 
had diabetic relatives. Table 3 shows this incidence of the disease, which is 
about the same aa that reported by Joslin (9, 11), The mean number of 
relatives having diabetes among cases reporting any incidence in the family 
was two, Diabetic subjects having diabetic siblings or parent numbered six 
CIO per cent of the total group), The only other physical abnoima-lity reported 
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for the families of our diabetic children to a greater extent than for the gener¬ 
al population was some disturbance of the thyroid gland, This occurred in 
twenty-three of our cases. 

TABLE 3 

IUCiriM OF DIABETIS MiD CfTHEft ESOOCRISE BIBTUHBABCES IB FAMILIES 
OF MABBFIC CHILDREH STDDIID 


Relative 

Cases 'Of 
Diabetes 

Cesea of Other 

Endocrine Disturbances 



5 



5 

Parent's sibling..... 


10 

Grandparent... 


3 

Grandparent's sibling . 

Other relative (including great- 

11 

1 

grandparent, cousin, etc.) . 

21 

1 

Total incidence in families ....... 

67 

20 


Physique and health,^ Although It ia generally realized that the diabetic 
child aa well as the diabetic adult is more susceptible than the normal person 
to degenerative processes (probably leas true under the present diabetic regime 
than under former ones), only IQ per cent of our diabetic children were shown 
to have complications or any other disease o{ more than three months duration. 

Except for a few complications of diabetes, our children, according to the 
findings on physical examination, were of normal physique and health. Ap¬ 
proximately half of them, according to parents^ reports, had enjoyed as good 
health as their siblings bofore the onset of diabetes, and during the year im¬ 
mediately preceding out study only two were reported as having been in worse 
health. Eighteen cases reported some acute infection other than colds in the 
six months preceding the onset of diabetes, the most numerous being measles, 
tonsillitis, and scarlet fever. The parents of seventeen diabetics reported that 
these children had had more colds than their siblings during the past year, 
while fifteen reported fewer colds for the diabetics and eight, the same number. 

Mental development and ability . It was found that our group of diabetic 
children waa distributed quite normally as to intelligence, as may be seen from 
Table 4, This shows that 43 per cent of the diabetics are within the average 
I,Q. range <90 to 110) with approximately equal numbers above and below. 

TABLE A 

DISTRtHUTlOK OF I.q.'s FOB DIABETICS AMD SIBLI.VGS 


I.Q- 

Jdi 

Jictke_ 

Siblln 

?a 

M 

F 

Total 

Per cent 

M 

F 

Total 

1^0 or over 


1 

1 

1.7 

2 

1 

2 

130-i;,0 

1 

2 

3 

5.0 


1 

120-130 

h 

1 

5 

8.3 

2 

1 

3 

110-120 

3 

5 

8 

13.3 

3 

2 

5 

90-110 

U 

15 

26 

43.] 

9 

5 

14 

80-90 

3 

7 

10 

16.7 

1 

0 

1 

70-80 

1 

4 

5 

8.3 


1 


50-70 


1 

1 

1.7 

1 

2 

Number 

23 

37 

60 


la 

10 

28 

Median 

102.63 

95.34 

99.5 




iUb ,25 

Mean 

103.5 

98.9 

100.65 




107.00 


^Thls phase of Che suDJecc is more fully treated In niy article 'The Diabetic Child,' in the 
Aincrlcan Journal of Dlaeasea of Children. 


170 













BROWN: DIABETIC CHILDREN 


Both the mean and the median I.Q. are almost exactly 100, as compared with 
a median I.Q. of 100 for the siblings. Joslin and White (9, 21) report in 
their special group of 169 diabetic children twice as many testing above 110 
as below 90 on the “old“ Stanford-Binet. The correlation coefficient of the 
I.Q.s of our diabetic group with those of their siblings is 51 + .091. In our 
group there is no deviation from the normal in the range of year levels nor in 
the pattern of abilities, and disabilities. In fact, the group as a whole is de¬ 
veloped regularly and evenly in mentality, No relationship was found between 
duration or severity of the disease on the one hand and Intelligence on the 
other. 

In discussing a paper on Juvenile Diabetes read In 1027, both Drs. F. S, 
Smyth and H. F, West made references to the diabetic child as "piecocious” 
and “superior" (mentally). Just prior to the advent of insulin, Miles and 
Root (10) studied forty of Joslin's adult diabetics. Although they remark that 
many were of good education, they record a decrement of about 15 per cent or 
more in memory and attention tasks and a decrease in span and speed, but 
no Increase in errors. A more leccnt study of juvenile diabetica In California 
by West et al (20) concludes that they are above average intelligence, al¬ 
though an adequate description of the group was not given. 

Results were not materially altered when we removed from our calculations 
six diabetica who had complications or other diseases which, it was felt, might 
have interfered with their educational progress. This group consisted of three 
children with rather severe ocular defects, two children with hypothyroidism, 
one of whom also has epilepsy, and one with Upoidystiophy. Three new cases, 
including two private patients — all uncomplicated and all belonging to the 
two upper socio-economic groups— were substituted, and the mean and median 
intelligence quotients for the reconstituted groups wore calculated. The mean 
l.Q, was 102,35, the median 100.5. 

Parents reports of theii opinions of the children's present ability and 
achievement Indicated that the diabetics were doing approximately as well in 
their school work as their siblings were, also that they were doing as well at 
present as they did before the onset of the disease. Only one diabetic was 
considered by his parents to be less bright and less efficient than his sibling, 

It may be of interest to realize that there was only one diabetic in Tet- 
mans group of gifted children, and he had contracted the disease after reach¬ 
ing the age of fifteen (IB), The high percentage of bright children in Joslin 
and Whites (0, 21) diabetic group may be due In part to the high percentage 
of Jewish children among their cases (Terman (19) and others have found 
more than the expected number of Jewish children in gifted groups), and in 
part to the weighting by those patients from the upper socio-economic groups. 
Personality . Ratings on the Woodworth-Cady Psycho-Neurotic Inventory 
(Table B) show an approximately equivalent distribution for the diabetics and 

TABLE 5 

DISTHIBUTION OF RATINGS OH KOODWORTH-CADT PSyCIIO-HEUnoTIC INVENTOIiy 
m DlAsmcS AND SIDLIKCa 


HablnK 

Diateilcs* 

SiblInRg** 



Number 

Fer cent 

A 



1 

4,0 

B 


32.6 

7 

33.3 

C 


47.B 

12 

57.1 

D 

6 

13.0 

1 

4.9 

E 

0 


0 

0 

To Lai 

46 

100.0 

21 

100.0 


^Median C.A., 14 years. 

*^Median G,A., 15 years 3 months. 
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their siblings. Neither group has a aingle case with an E rating (a decided 
deviation from the average in the direction of the neurotic)) and few cases in 
either group come below the C, or normal, group, The fact that more dia¬ 
betics than siblings have a rating of D may be due to the fact that some of 
the questions in the Inventory have to do with health, and this of course places 
the diabetics at a disadvantage. 

Behavior of the diabetics as obacived du.rlng the test situation showed little 
variation from the average. As many cases were found of extremely rapid men¬ 
tal functioning as of unusually alow mental functioning. There were a number 
of cases of physical aluggiahnesa or stolid, phlegmatic temperament coupled with 
a normal or rapid rate of mental functioning. (These are typical Scandinavian 
traits). Carelulness, meticulousnesa, earnestness, and conaclentiouaness were 
noted an unusual number of times. This latter finding as well as the good 
school reports may, of course, be attributed to the habit-training forced on the 
diabetic child by the regimen of the disease. 

All traits mentioned in the school reports were tabulated for both the dia¬ 
betics and their siblings. While these traits do not lend themaelvea very well 
to quantitative treatment, it may be noted that desirable traits were Hated for 
the diabetica half again as often as undesirable ones. Only twice was it re¬ 
ported that a diabetic child expected undue ‘consideration on account of his die- 
ability, and only once that a child was sensitive about his condition. There 
was a surprising infrequency of mention of such traits as seeking attention and 
feeling inleiior, which might well he expected to appear in a diabetic child, 

Tables 6 and 7 summarize the parents* reports on the diabetic children’s 
behavior. They indicate a prevailing opinion among the parents that the per¬ 
sonality of the diabetics has been changed but little by the disease. Excitabil¬ 
ity and irritability are the only traits that show a considerable increase since 
the onset of diabetes, although there is some apparent increase in cautiousness 
and stubbornnesa. The former traits are also the only ones in which the dia¬ 
betic child is considered by his patents to differ from his sibling to any ap¬ 
preciable extent. Virtually all the parents in the upper three socio-economic 
groups mention this Increased excitability and irritability, so that it probably 

PARENTS' RELATIVE RANKING Of CERTAIN PERSONAim TRAITS IN DiAflmC 
CHILDREN AT THE TIME OF THE STUDf AND PREVIOUS TO ONSET OF THE DISEASE 


Personality Trait 

Havins Less of Twit 

Having Snine A^nount 


HH 


Per cent 

um 


mrnber 


Activity, energy 


22 

19 

51 

10 

27 

Play 

7 

16 

21 

48 

16 

37 

Vork 

10 

23 

20 

47 

13 

30 

Study 

B 

19 

2/, 

57 

10 

24 

Peraiatence 

7 

16 

22 

51 

14 

33 

Obedience 

B 

n 

34 

71 

6 

12 

StubbornneBQ 

6 

13 

21 

47 

10 

40 

ExcitobiliLy 


17 

11 

23 

29 

60 

Irritability 

4 

d 

14 

29 

31 

63 

Cheerfulnesa 

6 

12 

33 

69 

9 

19 

Cautiousneaa 
Eorneatneaa, con- 

5 


27 

56 

H 

33 

scientiouanesG 

5 

11 

26 

54 


31 

Punctuality 

fi 

17 

25 

54 

■9 

28 

Desire for attention 

li 

9 

24 

51 

1.9 

40 

Being apoilL 
Friendliness, socia- 

9 

21 

25 

58 

9 

21 

bility 

3 

6 

27 

58 

17 

36 
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Is a real change and a more common one than the number reporting it would 
seem to Indicate. This apparent increase In irritability may be caused in part 
by ovei-aolicitiousness of the parents, In part by the chlld^s fear of being con- 
aidered inferior or different, and in part by the disadvantages or hardships 
forced on him by the disease. It is probably no more marked in diabetes than 
in other chronic diseases. 


TABLE 7 

COKPARISON OF CERTAIN PERSQHALItY THAITS IN TIE DIABETIC CHILD 
hm HIS SIBLING CONTROL 


PersonalUy Trait 

KRnm 

Lees 

Sane 

More 

Much More 

191 

Per cant 

13 

Per cQnt 

U3 

Per cent 


Par cent 

IJ3 


Activity, ener© 

1 

4 

4 


u 

II 

3 

19 

3 

12 

Play 

1 

3 

b 


18 

Mm 

4 

■9 

4 

12 

Work 


3 


14 

Mm 

13 

■9 

3 

9 

Play 



6 


11 

30 


mM 

2 


Pereistence 



3 


20 

59 

B 

21 

4 


Obedience 



7 


23 

61 

B 

13 

3 


Siubbornneas 



10 


18 

47 

Br 

9 

3 

9 

Exoitabtllly 



6 


15 

40 

B 

5 

7 

19 

Irritability 



6 

21 

12 


13 

34 

5 

13 

Cheerfulness 

1 

3 

'2 

5 

25 


8 

21 

2 

5 

Cauiiouanesa 



5 



47 

12 

33 

2 

6 

Earnestnefis 



3 



55 

8 

24 

4 

12 

Punctuality 



5 

mm 

19 


■ 


2 

6 

Desira for attantioo 



7 

mm 

22 

ol 

H 

19 



Being apoilt 



5 


21 


H 

12 

3 

9 

Friendliness 



4 

mSM 

22 

63 

■ 

17 

3 

9 


It ia important for the sake of the personality of the diabetic child that 
not too much attention or sympathy be bestowed on him by parents, teachers, 
or friendsp in case he thus may come to feci different from other children and 
to expect privileges on account of his illness. He should be given the responsi¬ 
bility for his own welfare (testing his urine and giving hia own insulin) as 
early as possible, and he should be made to feel that success depends upon 
himself in the matter of his total welUbeing, 


SUMMARY AND CONCLUSIONS 

Sixty diabetic children from two Minneapolis hospitals were studied to 
determine whether or not they differed significantly in physique, intelligence, 
or personality from non-diabetic children. Objective comparisons were made be¬ 
tween twenty-eight diabetic children and an equal number of their siblings 
and subjective comparisons between forty-eight of the diabetics and their sib¬ 
lings. For the final determination of the mean intelligence quotient, the scores 
of six diabetica who had complications which might possibly have lowered their 

I.Q. were excluded, and three cases, selected in such a way as to make the 
socio-economic distribution of the whole diabetic group more reptosentativc, were 
added. These included two of the five private cases of diabetic children that 
could be found in Minneapolis. 

From this study the following conclusions may be drawn: 

1. The original group is typical of the diabetic clinic population of the two 
hospitals from which the cases were taken. 

2. The modified group is representative of the children of Minnesota. 

3. There is a wide distribution of cases In regard to location in the state, 
age of the children, and the duration and severity of the disease. 
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4. The group contains an unexplained preponderance of girls. 

5, The group shows no deviation from the general average in intelligence 
and no significant deviation from the average for their own siblings or from 
the average for Minneapolis children, 

6, School achievement and hehavioi of out diabetic group compared favor¬ 
ably with that of their siblings, in spite of poaiei attendance. This may be 
explained in part perhaps by a transfer of the good habits inculcated in the 
diabetic by hia doctor and his parents in regard to the physical care of the 
disease. 

7. Increased irritability and excitability are the only significant personality 
changes noted by the parents and no significant deviations are noted in the 
school or testing situations. 
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tke use of commands, suggestions, and requests 
by nursery school and kindergarten teachers 

SALLIE BETH MOOEE^ 

In 1B53, the Revciend James 0, Andrew C13 wrote, '’If you expect your 
children to succeed well in any of the walks of useful and honourable life, you 
must by all means seek to awaken within them a spirit of independence. Even 
from early childhood let them learn to wait on tbemsehes.’' Also he advises 
parents to “take some pains and trouble in explaining matters" to children. 

"Let your commands be reasonable, and wisely adapted to age and time and 
circumstance." 

The moat up-to-date books on child psychology offer virtually identical ad¬ 
vice, Blatz and Bott (2) say that few commands should be given, and that 
these should be voiced clearly and simply, with reasons whenever possible. 

Faegre and Anderson (6) agree with this view, and add the caution that 
commands and suggestions be given only when one is sure the child hears. 

Myers (14) states that we rarely need to command--requesta are better, Thom 
(16) suggests that teachers give a few, well-thought-out commands and see 
that they are lulfilled, Foster and Headley (0) point out that a command 
implies that the one commanded must have his thinking done for him, where¬ 
as a suggestion implies that the one to whom it is made has the ability to 
think lot himself. 

As to positive commands as opposed to negative ones, it is a well-known 
fact tliat for years child psychologists have been adjuring parents and teachers 
not to say “don't" to children. Groves (10) declares that almost any negative 
command can be translated into a positive one, and Foster and Headley (0) 
say that if positive suggestions are made to children there will be little need 
for commands. 

The tone of voice and enunciation used in addressing children is also con¬ 
sidered Important. Blatz, Millichamp, and Fletcher 0) say, "children should 
always be spoken to slowly and quietly and in matter-of-fact tones"; Rand, 
Sweeney, and Vincent (IS), “enunciate slowly and clearly to be sure the child 
follows you"; and Gruenberg (11), "speak to children kindly and quietly, much 
as you would address a grown-up person." 

The importance of following up commands or suggestions to see that the 
child actually carries them out is emphasized by Faegie and Andeison (6), 

Foster and Headley (7), Blatz and Bott (2), and Brill and Youtz (4), the 
consensus of opinion being summed up in the statement of the last-named 
writers that “a command that is not obeyed is worse than no command at 
all." 

Presumably all these excerpts from the professional literature on child train¬ 
ing ate lamiliai to nursery school and kindeigatten teachciB, To what 
do they practice the doctrines they have been taught? This study was devised 
in Older to determine the distribution of commands, suggestions, and requests 
used by trained teachers in a specific nursery school and kindergarten, and to 
study the effect of various factors on the use of commands, suggestions, and 
requests. 

Review of the Literature , Studies of this type are comparatively new in 
the history of child psychology. One of the first was made by Dcadman (5), 
who observed two tcacliers in the University of Chicago Nursery School, discussed 
with them their theories of adult-child relationships, and formulated a set of 
ten principles for giving directions to young children. In 1920 Vaughn (1?) 
made a study ol the effects of various kinds of instruction in controlling a 

^From Che Institute of Child Welfare, University of Minnesota. 
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child^s behavior, He concluded that fche irioat effective way of obtaining obedi¬ 
ence from children was to accompany one's inatructiona by adequate reasons. 
Foster (T) in 1929 observed nursery school and kindergarten children and 
teachers and noted the various amounts of time given by the teachers to each 
of the children, Johnson (12) in 1936 investigated the influence upon children's 
behavior of different types of commands and suggestions. She concluded that 
poaitWej unhuirying, specific, and encouraging types of instruction are mote ef¬ 
fective than their opposites, 

McClure (13) in 1930 made a very interesting study of the effect of vary¬ 
ing verbal instructions on the motor responses of preschool children. She found 
that encouragement was mote effective than discouragement, also that the order 
in which the command or suggestion was presented, the age of the child, and 
the desirability of the task all had an effect on the child's responses. 

Subjects and Method . The present study was carried on in the nursery 
school and kindergarten of the Institute of Child Welfare, University of Minne¬ 
sota, The subjects in the nursery school were 18 boys and 18 girls, ranging 
in chronological age from one year, eleven months to four years, nine months. 
Twelve were appjoximately two years old, twelve three years and twelve four 
years, Their I.Q.'fl ranged from 09 to 196. In the kindergarten there were 
forty-two children, twenty-one of each sex, ranging in age from four years, 
eleven months to five years, ten months. Their I.Q.'s ranged from 75 to 140, 

Observations of teacher-child relationships were made for a total of one 
hundred hours in the nursery school and for a total of twenty-nine hours in 
the kindergarten. Each of the full-time teachers In both the nursery school 
and the kindergarten was observed for the equivalent of four full days, The 
practice teachers were considered as a unit and were observed for the equivalent 
o! four days. 

A sample of the record blank used is given below; 


Noino of Child (Sonny) Homo of Ttoehor (C) Place (1(b) Tlio rolo t,-! 


VoT^Q &pQVon 

VaUa 
a Q Si £ 

CMU'a 

ncUvViy 

loloreal 

TIno 

Hltk. Set;. 

Hot RopoaL Till 

done 

Sonny, we are 
going upitalre 
noM 

K 

Pulling 
loy on 
rioor 


} 

n 1 


The letters under “Voice" indicate whether the tone used by the teacher was 
subdued, ordinary, stern, or extraordinary, The figure under "Interest" indi¬ 
cates the degree of the child's interest in his occupation, as estimated on a 
five-point scale. “Time" is the amount of time that elapsed before the child 
responded. A check under "not done" means that the child did not obey the 
teacher's instructions, and the figure under "repeat" is the mimbei of times 
she repeated her command or suggestion. TH is "teacher help." 

The teachers were told that the children were being observed and timed 
for their responses to commands, etc,, but they were not told that their own 
words and tone of voice were being recorded. 

Words spoken by the teachers to the children were classified as: 

1. Commands, "Sit up," "Give it to Dickie," 

2. Commands with reasons. "Go get your sweater, Verne. We are go¬ 
ing outside now," "Put one of those back, Patty, for you need only one." 

3. Negative commands. "Don't throw sand," 

4. Suggestions. "Let's leave your sandwich here." "Mary, you haven't 
used youi wash cloth." 

5. Requests. "Margaret, will you take this downstairs?” 

A few commands and suggestions given by gesture durmg the rest period-- 
such as a teacher's placing her finger on her lip when a child was whispering-- 
were not recorded, since the number was very small. 

Age and Sex Differences . Table 1 shows the number and percentage of the 
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yariflus ways in which teachers gave instiucticns to children in each age group. 

TMLE 1 

NUMBER AND PERCENTAGE OF VAHIOUS TYPES OF INSTRUCTION GIVEN 
CHILDBDf IH EACH ACE CROUP 


B 

CoifimandB 

Connandfl 
Vlbh ReaBons 

Mogatlve 

CoiMiiikiids 

Suggestions 

Beauesis 

All 







2 

3 

5 

Total 

295 55.3 
176 43.0 
230 41.4 
B3 21.8 
784 

67 12.5 

44 10.9 

53 9.5 

24 6.2 

186 

2 .37^ 

2 .49 

3 .54 

0 .00 

7 

150 20.1 
150 37.4 
219 39.4 
203 53.2 
722 

19 3.5 

29 7.2 

50 g.o 

71 lfl,6 
169 

533 

401 

555 

381 

1870 


In order to determine the significance of the difference in percentages, the 
standard deviation of the difference was obtained from Paterson and Edgertoji's 
tables and the calculated for each pair of age levels. These were 

as follows; 


TABLE 2 

DIFF. FOR VAHIOUS INSTRUCTIONS GIVEN EACH AGE GROUP* 
ff dlff. 


Ages 

Coininands 

CoFinandB irlih 
Reasons 

Suggestions 

Requests 

WBM 


.752 

2.97 

2.34 


■HB 

.679 

.627 

.979 


msm 

1.79 

.360 

4.02 

*The pereenlQgs of negative conunands was so small that the difference was nob calculated. 


Several interesting points may be observed in Table 1. For one thingi the 
percentage of commands given nursery school children decreased as the children 
grew older. There was a significant difference in the number given the two* 
and the three-year-olds, also in the number given the four- and the five-year- 
olds. The number of commands with reasons tended bo decrease as the children 
grew older, but the difference was too slight to be significant. The number of 
suggestions increased consistently with the age of the child. Of all instructions 
given the two-year-olds, 28.1 per cent were suggestions; the three-year-olds, 
37,4 per cent; the four-yeat-olds, 39.4 per cent, and the five-year-olds, 50,3 
per cent, or more than half of all their instructions. The use of requests was 
also much greater at live years than at any preceding age. The percentage of 
requests at two years of age was only 3.5; at three, 7,2; at four, 9.0; and 
at five, 10,6. In view of child psychologists’ general disapproval of negative 
commands it m also intcre.stlng to note that only seven were given during the 
one hundred iioura observation in the nursery school and none during the twenty- 
nine hours observation in the kindergarten. 

The sex differences in the various types of instruction given arc shown in 
Table 3. It will bo seen that in both the nursery school and the kindergarten 
the hoys received slightly more commands than the girls, The differences are, 
however, slight and not significant. (This is similar to the finding of Mc¬ 
Clure. ) 

Figure 1 gives a graphic comparison of commands, suggestions, and re¬ 
quests for each age level and for boys and girls. 
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Di 5 TEL[BIJT[ON OF CoMM.ANDij 5 uaOE 5 TIONJ AND R^EQUEiTj 



Commands Corumaodi with 
reasons 




bgbg bgbg bg bg bg bg 


Com* Com- Suq- Kec^qestj Cor^- Com- 5 lii^- Requests 

iTiandj mondj qes- maridj rriQAdj qes- 

with tLons with tions 


r«£LSon-s 


reqjons 


Figure 1 
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mu 3 

IWffiER AD PERCENTAGE QF VARIQDS TOES OF INSTRUCTION GIVEN 
BOVS AD GIRLS IN DIISEHY SCHOOL AND IN KIDEEGARTEN 



Co/Tifnanda 

Coinmonds 
Vlth Reajons 

HegeUve 

Coiuianda 

Sucaestiens ' 

HeQuesta 

I^H 

Nufn- Per 
her cent 

Num- Per 
ber cent 

N«m- Per 
ber cent 

Num- Per 
ber cent 

Hum- Per 
ber cent 


Kureerv School 


373 40.1 
328 46.0 
.302 

701 

85 10.9 

79 11.1 

.117 

164 

3 .38 

A .56 

262 33.7 
257 36.0 
.903 

519 

53 6.8 
45 6.3 
.371 

90 

776 

713 

1499 

Ilnilerffarten 

Boys 

Girls 

Diff 
ff diff. 
Total 

■ 

WSmjm 

H 


125 53.2 
78 52.7 

.095 

203 

39 16.7 
32 21.5 
L16 

71 

Kn 


Rel ati on to Intelligenca. LQ/a used in this study were derived from Form 
B of the Minnesota Preschool Scale, which Is given to all children entering the 
nursery school or kindergarten at the University of Minnesota. In the nursery 
school the 36 children were divided into three groups of 12 each, the first group 
having an I.Q, range of 86 to 104, the second from 106 to 119, and the third 
from 120 to 135. In the kindergarten likewise the children were divided into 
three groups of 14 each, the first group having an I.Q. range of 75 to 100, 
the second Irom 101 to 111, and the third from 112 to 140. 

In regard to this aspect of the study, it was found that none of the 
teachers paid much attention to the difference in the children's I.Q.'s. When 
the teachers were asked to group the children under the proper I.Q, division, 

Miss B placed 25 per cent wrongly, Miss C 27.6 per cent, and Miss A 55.5 
per cent, Although the teachers have access to the children's I.Q. records. It 
Is obvious that they do not make much use of them. Certainly the teachers 
were not consciously making any distinctions in addressing commands, suggestions, 
or requests to children of various mental capadties. 

It is not surprising, therefore, that the experimenter found little difference in 
the distribution of the various types of instruction given to children of different I,Q. 
level. There were slightly mote commands and commands with reasons used in the 
lowest I.Q. groups than in others, in both nursery school and kindergarten, while the 
number of suggestions and requests increased with the higher I.Q. levels. In both nursery 
school and kindergarten the middle I.Q. group received the smallest percentage of com¬ 
mands, suggestions, and requests. This may be because the lowest group needed more 
urging to finish a task while the highest group needed more suggestions as to new 
things to do. As shown in Tables 4 and 5, the differences throughout are alight and 
not significant. A graphic representation of these findings is given In Figure 2. 

Relation to Socio-economic Status. In the nursery school there were chil¬ 
dren from Groups I, 11, III, V, and VI of the Goodenough-Andeiaon Scale foi 
Occupational Glassification (9). Their distribution is shown in Table 6, which 
also shows the results when Groups I and 'll and Groups V end VI were com¬ 
bined in order that the total number in each group might be more even. 

Tables '7 and 6 and Figure 3 show how commands, suggestions, and requests 
were distributed among the variuiis groups. In the nursery school the number 
of commands increased in the lower socio-economic brackets, while the number 
of suggestions decreased. More requests were used in the nursery school with 
the higher socio-economic groups, but fewer ,in the corresponding kindergarten 
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MOORE: COMMANDS, SUGGESTIONS AND REQUESTS 

TliBl£ 4 


NUMBER AND PERCENTAGE OF VABIOJS INSTFUCTIONS QIVEH 
DIFFEREHT I.Q. GBOUPS 


I.Q. 

Coniniands 

Co^anda 
With ReasonG 

Negative 

Conunandfl 

iHllil 

Requeais 

All 

Nun- Per 
bar cent 

Nujn- Per 
ber cent 

Bum- Per 
ber cent 

Nun- Par 
ber Cent 

Nuin- Per 
ber cent 

Num- Per 
ber cent 

Nurserv Sohool 

II 

2U 46.2 
219 48.0 
239 45.1 
701 

69 13.6 

54 11.7 

41 7.7 
164 

1 .19 

3 .65 

3 -56 

7 

168 33.2 
151 33.1 
200 37.9 
519 

24 4.7 
29 6.3 

45 8.5 

98 

5% 33.9 
456 30.6 
527 35.4 
1489 

Einderfaplen 

101-111 

112-140 

Total 

49 26.6 
15 17.0 
20 17.6 
93 

WUaM 

Hi 


90 50.0 
55 62.5 
59 51.3 
203 

28 15.5 
15 17.0 
28 24,7 
71 

180 47.2 

aa 23.0 

113 29.7 
381 


TABLE 5 

PIFT. FOR VARIOUS INMCTIONS GIVEN DIFFERENT I.Q. (JROUPS 
ff diff. 


I.Q. Oronpa 

COMSSdB 

Connands 

Vith ReeBonB 

Suggestione 

RequealB 

All 

Nurserv School 

Lon and middle 

.60 

m ' 



1.005 

Middle uid high 

.09 

2.17 

1.59 

1.24 

1.57 

Lov and high 

.996 

2.95 

1.50 

2.317 

.505 

Elndermton 

Low and middle 


HHH 

HS9H 



Middle and high 


H^H 

HSiH 

1.328 

■Kh 

Low and high 

IBEi9 

1 _:£L_ 


1.853 



TAB1£6 

distribution of subjects ih socio-econcwic groups 


Socio-Economia 

Group 

Nursery 

School 

Kinder¬ 

garten 

C(Nfibined 

Groups 

Nursery 

School 


I 

7 

mm 

I and II 

11 

14 

II 

4 





III 

12 


III 

12 

14 

V 

9 

H!^l 




VI 

4 

moM 

V and VI 

13 

14 


giDup. None of the dllfeienus \i significant in eithei the mtmy school oi the 
kihdeigaiten. 

Relation to Time of Day . There Is a significant difference In the number 
of commands, suggestionsp and requests giiven In the nursery school at different 
hours of the day during the two f'ree-play periods. More commands and com¬ 
mands with reasons were given during the afternoon period, whereas more sug- 
gestione and requests were given In the morning. Two factors may enter into 
the explanation of these findings; first, the fact that both teachers and chil- 
dien were fresher during the morning; second, the fact that in the afternoon 
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MOORE; COMMANDS, SUGGESTIONS AND REQUESTS 


some of the children were drowsy after their naps, and consequently perhaps 
slower to respond. 

TABLE 7 

NUHBEB m PERCENTAGE OF VARIOUS TYPES OF INSTRUCTION GIVEN 
MEMBERS OF HICH SOCID-ECOIKMIC GROUP 


Sooio-Econonlc 

Group 

Commands 


Negative 

Comn^ds 

Sueseatlons 

Requests 

All 

Num- Per 
her cent 

Num- Per 
ber cent 

Nun- Per 
her Cent 

Num- Per 
ber aent 

Num- Per 
ber cent 

Num- 

ber 

NursefV School 

I and II 

III 

V and VI 

233 4fr.e> 
212 45-5 
256 $ 0.0 

44 6.6 

72 14.4 

46 9.5 

6 1.2 

1 0-2 

177 37.4 

169 34-7 
173 34.2 

39 7.3 
33 6.7 
26 5.1 

pg 

Fiftder 

larten 

I and II 

III 

V and VI 

21 19.2 
32 25.1 
30 20,7 

WMaSm 


65 59.5 
58 45.6 
80 55.1 

18 16.5 
24 18.8 
29 20.0 

109 

127 

145 


TABLE a 

DIFF. FOR VARIOUS INSTRUCTIONS GIVEN DIFFIDENT SOCIO-ECONOMIC GROUPS 
ff diff. 


Soclo-Ecoaomic 

Group 

Commands 

Commands 

Vith Reasons 

Suggestions 

Requests 

Nurserv School 

High aod middle 

.338 



.621 

Hlddla and low 

1.629 

2.304 

.164 

1.025 

High and low 

1.054 

.366 

1.052 

1.646 

llnderearten 

High and middle 




.458 

Middle and low 




.717 

High and low 




.577 


By combining the two Iree-play periods, a three^hour period was obtained. 
This was compared with the three-hour period in the middle oI the day (10.30 
to 1.30), which is directed by the teacher. It was found that almost as many 
commands, suggestions, and requests were given during free play as during 
teacher-directed activities. 

In the kindergarten there were two different groups of children, one meet¬ 
ing in the morning and the other in the afternoon, Since the two sessions are 
not of the same length, they cannot be compared. In Table 9, therefore, the 
morning and afternoon sessions of the kindergarten have been grouped together 
and the two free-play periods of the nursery school have been grouped together. 
Figure 4 shows the distribution of commands, suggestions, and requests used 
with the nursery school children (a) at different hours of the day and (b) dur¬ 
ing free-play periods as compared with teacher-directed play periods. CF" free 
play; D= teacher-directed play.) 

Repetitions . The teachers observed in this study had evidently mastered 
the art of obtaining obedience from children without repeating instructions. Of 
the 1|460 commands, suggestions, and requests given in the nursery school there 
were only 00 repetitions, or 5.3 per cent. In the kindergarten there were only 
5 repetitions out of a possible 301, or 1.5 per cent. The three-year-olds needed 
fewer repetitions than did the two- or the four-year-olds, while the five-year- 
olds needed the least number of repetitions. Boys in nursery school required 6.4 
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MOORE; COMMANDSp SUGGESTIONS AND BEQUESTS 

Dijtmbution of Commands, Sugoestiohs and Requests 
AT DiffePsEWt Times of Day 
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MOORE; COMMANDS, SUGGESTIONS AND REQUESTS 

TABU 9 

NUMBER AND PERCENTAGE OP VARIOUS TYPES OF INSTRUCTION GIVEN AT 
DIPFEREKf TIMES OF THE DAY 


Time of 
Day 

Commands 

Commands 
¥lth Reasons 

Negative 

Commands 

Suggestions 

Rerjueata 

All 

Hum- Per 
her cent 

Hum- Per 
her cent 

Hum- Per 
her cent 

Num- Per 
her oetit 

Num- Per 
her cent 

Hum- 

her 

Kurserv School 

9-10:30 
2-3:30 
Diff, 
ff diff. 

134 39.3 
175 52.3 

3J4 


2 .5 

2 .5 

134 39-3 
87 26.0 

3.68 

29 8.5 
15 4.4 

2.05 

340 

333 

1 

.ndersarten 

10:30 

1:30 

Diff. 

ediff. 

309 45.8 
392 48.2 

2.37 

9b 14.2 
8,3 

3.43 

4 .5 

3 .3 

221 32.7 
29S 36.5 

1.49 

mMm 

■■ 

674 

815 


pel cent of their Instructions to be repeated, girls only 4.2 per cent. In the 
kindergarten, on the other hand, girls required 2.0 per cent repeated, boys only 
.4 per cent. None of the differences is significant. It Is a notable fact that 
even among the very young children in the nursery school only 5.3 per cent of 
all commands, suggestions, and requests n^ded to be repeated, and in the 
kindergarten only 1.5 per cent. The correlation between the number of instruc¬ 
tions given each child per day and the number of repetitions required is ,45 f 
.0938. 

Obedience. Equally striking is the record for obedience. Table 10 shows 
that only 5.9 per cent of all instructions given were not carried out. The twn- 

TAfiLE 10 

NUMBER AND PERCENTAGE OF INSTRUCTIONS "NOT DONE" 

BY CillLDREN OF VARIOUS AGES IN NURSERY SCHOOL 



Age 2 

Age 3 

Age 4 

All Agee 

Commands 





Number given 

295 

176 

230 

701 

Number not done 

16 

6 

14 

36 

Percentage not done 

5.4 

3.4 

6.1 

5.1 

Commanda with reasons 





Number given 

67 

44 

53 

164 

Number not done 

4 

2 

6 

12 

Percentage not done 

6.0 

4-6 

11.3 

7.3 

Suggestions 





Numbev given 

150 

150 

219 

519 

Number not done 

13 

7 

15 

35 

Percentage not done 

fl.7 

4-7 

6.9 

6.7 

Requests 





Number given 

19 

29 

50 

90 

Number not done 

0 

0 

6 

6 

Percentage not done 

0.0 

0.0 

12.0 

6.1 

All Instructiona 





Number given 

533 

401 

555 

1489 

Number not done 

33 

15 

41 

89 

Percentage not done 

6.1 

3.7 

7.3 

5.9 
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MOOHEl COMMANDS, SUGGESTIONS AND REQUESTS 


and the four-yeai-olds both exceeded the thiee-year-olds in the percentage of 
instructions not complied with. This is in harmony with Foster’s (7) finding 
that three-year-olds took less of the teacher’s time than did children at the 
other two ages. 


tabij: h 

NUMBER AND PERCENTAGE OF "TEACHER HELPS" GIVEH CflILDREM OF 
VARIOUS AGES IN NURSERY SCHOOL 



Ago 2 

Age 3 

Age 4 

All Ages 

Commands 





Numher given 

295 

176 

230 


Number teacher helps 

50 

21 

17 


Percentage teacher helps 

16.9 

11.9 

7.3 


CommaAds with reasons 

69 



164 

Number given 

W 

53 

Number tencher helps 

H 

4 

a 

26 

Percentage teacher helps 

20,9 

9-0 

15.0 

15.0 

Suggestions 


150 

219 

519 

Humber given 

150 

Number teacher helps 

33 

25 

25 

03 

Percentage teacher helps 

22.0 

16,6 

11.4 

15.9 

Requests 

19 


50 

9B 

Number given 

29 

Number teacher helps 

2 

3 

1 

6 

Percentaga teacher helps 

10,5 

10,3 

to 

6,1 

All instruotlons 





Number given 

533 

AQl 

555 

1409 

Number teacher helps 

99 

53 

51 

203 

Percentage teacher helps 

10.5 

13.2 

9.1 

13.6 


TABLE 12 

DIFF. rOH TEACHER HELP GIVEN CHILDREN OF VARIOUS AGES IN NURSERY SCHOOL 
ffdiff. 


Ages 

CommandB 

Commends 

With Reasons 

Suggestions 

Requests 

All 


1.502 

1.004 

1.199 


2.205 

HRm 

1.522 

.920 

1.360 

1.396 

1.916 


3.453 

.843 

2.618 


4.391 


It was found that two-year-olds had to have, suggestions repeated to a 
greater degree than did ar\y other group and also that they left more suggestions 
undone than did the children of other ages, This may indicate that a two-year- 
old has not developed enough reasoning power to listen to a suggestion, think 
what to do, and then do it. The greatest number of instructions of all kinds 
left undone was found among the four-year-olds, This may have been due to 
the fact that the four-year-old child la interested in many things and hence his 
attention may wander from the carrying out of instructions in one activity to 
an entirely different matter. The comparatively large number of requests "not 
done" by the four-year-olds --12 per cent-- may be accounted for by the fact 
that teachers were following the suggestion of Myers in treating a request as 
a request; "If a child is asked, 'Would you like to shut the door?’ and he says 
no, do not make him," 
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MOORE 1 COMMANDS, SUGGESTIONS AND REQUESTS 


When the two sexes were compared jp the matter of obedience, it was 
found that of the total number of commands, suggestions, and requests used 
in the nursery school, 5.9 per cent were left undone by boys and 0 per cent 
by gills. The difference is small and not significant. The rank order corie> 
lation between the number of instructions given and the number ''not done'’ 
wag .301 + .090, 

Teacher Help . There is a significant relation between the amount of 
“teacher help" given in the nursery school and the age of the child, the amount 
of help decreasing with age. An exception is found, however, in the case of 
commands with reasons, on which the four-year-olds received more help than 
the three-year-olds. It is worth while to note that of the 1,489 instructions 
of all types given in the nursery school, only 203 or 18.6 per cent were carried 
out with the help of the teacher; in other words, the children were helped very 
little and were encouraged to do things for themselves. There were no cases 
of teacher help in the kindergarten. 

There was little difference in the amount of help given to boys and to 
girls, boys receiving help on 97 of 776 instructions, or 15.4 per cent, girls on 
106 of 713 instructions, or 14,0 pet cent. The differences are not significant. 
The rank order correlation between the number of instructions given per child 
per day and the number that had teacher help was .50 4 .066. 

Tone of Teachers* Voicea, The “extraordinary" voice was not noted at all 
during the observations. The ordinary speaking voice was used In giving D1,0 
per cent of all instructions in the nursery school, the subdued voice in 6.4 per 
cent, and the stern voice in only 1.6 per cent. The ordinary voice was used 
during the entire period of observation in the kindeigaiten. 

Comparison of Teachers . There was no significant difference in the per¬ 
centage of commands, suggestions, and requests used by the four nursery school 
teachers. They all put the majority of their instructions to the children in the 
form either of commands or of suggestions, as Table 18 shows. Miss C, who 
Was teaching for the first time, having been graduated only the previous year, 
gave a slightly larger percentage of commands than did any of the other 
teachers, and used more commands than any other type of instruction. Miss 
D, a practice teacher in her senior year at college, gave a larger percentage of 
suggestions than did any of the other teachers, also she gave more directions 
in the form of suggestions than in any other form. 


TABLE 13 

NUMBER AND PERCENTAGE OF VARIOUS IHSTHUCTIOHS GIVEN Bf THE 
FOUR NURSERY SCHOOL AND TWO KINDERGARTEN TEACHHiS 


Teacher 

Cofnmands 

CoKinands 
With Reasons 

Negative 
CommandB 

SuE^estlons 

ReqUesia 

All 

Num- Per 
her cent 



Num- Per 
her cent 

Num- Per 
ber cent 

Num¬ 

ber 


Hies A 
MIbb 6 
MUs C 
Miss D 

To U1 

146 40-0 
103 49.3 
225 51.6 
142 38.6 
701 

25 3.1 

40 12.5 

58 13.3 

33 6.9 
164 

1 .3 

3 .7 

0 0 

3 .8 

7 

107 34.9 
113 29.3 
138 31.6 
161 43.3 
519 

26 8.4 

29 7.6 

15 3,4 

20 7.6 

98 

305 

381 

4)6 

367 

1489 

Kindergarten 

Miss E 
Hibe F 
Total 
Diff, 
ff diff. 


■ 

H 

56 34.7 
147 66.8 
203 

4.23 

34 21.1 

37 16.8 

71 

,459 

161 

220 

301 
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MOOREi GOMM/VNDS, SUGGESTIONS AND REQUESTS 


In the kindergarten Miss E, the asaietant teacher, used almost the game 
poicentage of suggestions as of cominania, ^hile Mias F, the fulUtime teachor, 
used six times as many suggestions as commands. A personality difference may 
be Indicated by these differences which are shown graphically In Figure B, 

There was no significant difference among the teachers in the number of 
instructions they repeated, The number ‘*not done" by the children decreased 
with the amount of teaching experience the teacher had had. With Miss D, 
the practice teacher, the children failed to respond to 34 instructions; with 
Miss C, the teacher with less than a year's experience, the number was 29; 
with Miss B, who was teaching for the second year, it was 16; and with 
Miss A, who had taught for several years, it waa only 11. There were not 
enough cases, however, for these differences to be significant. 

The varying amounts of teacher help given the children were not signifi¬ 
cant except for Mias B and Miss C. Mlaa B gave leas help than the other 
three teachers, giving help in only 6.0 per cent of all poasible situations. Miss 
C gave slightly more, helping the children in 16.9 per cent of the possible situ¬ 
ations. Miss A helped in 14.7 per cent, and Misa D in 15,6 per cent, These 
slight variations may have been due to differences in personality, training, or 
experience. 

Length of Time Taken to Reapond . Foster and Headley (8) have pointed 
out that, while there is little difference in the length of time taken by children 
to respond to commands and to suggestions, a suggestion presents a problem to 
the child, whereas a command gives a solution. The children in this study 
took a median time of 6 seconds to respond to commands, 3.B seconds lor com- 
mande with leasons, 3.6 for suggestions, and 4,5 for requests, 

As stated earlier, the interest of the child in his activity when addressed 
by the teacher was noted on a five-point scale, the higher ratings indicating 
the greater degrees of Interest. Table 14 shows the mean length of time taken 
by the children to respond to instructions of all kinds, according to the degree 
of the child's Interest in his activity at the time the Instruction was given, 

TABLE u 

MEAN NUMBER OF SECONDS ELAPSIMG BEFORE CHIUREN RESPONDED 
TO INSTRUCTIONS, ACCORDING TO DEGREE Of TOBEST IN ACTIVItV 
AND PERCENTAGE OF INSTRUCTIONS GIVEN AT EACH PEGRFi: OF INTEREST 


Degree of 

Percentage of Tnslructicna at 

Mean Number of Seconds 

IntereaL 

this Degree of Interest 

before Child Responded 

Nureerv School 


39.3 

STT 

2 

3fi.B - 

6.2 


11.0 

15.7 

k 

6.4 

20.6 

5 

4.2 

21.0 

KindereorUn 

1 

7.4 

2.16 

2 

26.3 

2.9 

) 

25.7 

4.1 

4 

17.6 

3.3 

5 

23.7 

5.4 


It ia readily apparent that the greater was the child's interest in his activity, 
the slower was hia response to instructlona. The interval before response was 
Bhoiter in kindergarten than in nursery school children. The tank order corre¬ 
lation between the number of instructions given per child per day and the 
mean length of the interval before responae was .34 + .104, 
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DistpsIBution of Commamdj, Suoqestion5 and Request^ 
Ai Given by Teachep-5 




Figure 5 
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MOORE: COMMANDS, SUGGESTIONS AND REQUESTS 
CONCLUSIONS 

1. The number of commands and commands with reasons decreased with 
age, and the number oI suggesbiona and requests incieaBed. Few negative com¬ 
mands were given in the nursery school find none in the kindergarten, 

2. There was little difference in the number of commands, auggestlona, 
and requests given to boys and to gUla respectively. Mote commands with 
reasons were used with the lower I.Q. groups, while more suggestions and re¬ 
quests were used with the higher I.Q. groups. This was apparently uninten¬ 
tional on the part of the teachers* There was no significant difference In the 
distribution of commands, suggestions, and requests among the different socio¬ 
economic groups. 

3. Tile number of commands and commands with reasons was greater in 
the afternoon, while the number of suggestions and requests was greater in the 
morning. There waa no significant difference between the number of instruc¬ 
tions given during free play and the number given during teacher-directed play 
in the nursery school, 

4. Only 5.3 per cent of all commands, suggestions, and requests given 
were repeated in the nursery school, and only 1.2 per cent in the kindergarten, 

6. Only 5.9 per cent of all instructions given were left undone. The fcwo- 
and the four-year-old children left more undone than did the three-year-olds. 
There was little sex difference. 

8. The amount of teacher help given in caiiying out inatiuctions decreased 
with the age of the child, Only 19.6 per cent of all instructions were given 
teacher help. 

7.. The median length of time before a child lesponded to suggestlone was 
shorter than the time for response to commands and requests. The mean length 
of time before the child responded to inatiuctions varied directly with his interest 
In the activity in which he was engaged at the time of being addressed, 
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STUDIES ON DENTAL CARIES 

VI. CARIES EXPERIENCE AND VARIATION IN THE TIME OF 
ERUPTION OF THE PERMANENT TEETH 1 

HENRY KLEIN AND CARROLL E. PALMER 

INTRODUCTION 


Variability in the time of eruption of the permanent teeth is generally 
recognized as a normal characteristic of the growth and development of chil¬ 
dren, 2 Accordingly, any representative group of children may, be expected to 
include some who may be characterized as "early eruptors”, and others who 
may be characterized as "late eruptors", Such a group of children will include 
also some who are relatively susceptible and others who ate relatively immune 
to dental caries. Systematic analyses of the constitution of the carles problem 
in children would appear to require, therefore, an inquiry as to whether or not 
any association exists between early or late eruption, aej and attack of the 
teeth 'by the carious process. 

Such an inquiry is pertinent for additional reasons. Thus it might be 
postulated that early eruption of the teeth implies a biological phenomenon 
analogous to the premature birth of children. With this postulate In mind, 
early eruption might be considered to contribute to a critical immaturity in the 
final stages of the development of the teeth. On the other hand, late erup¬ 
tion may be postulated as being consistent with full maturation in the develop¬ 
ment of the dental structures. The Implications of these remarks take on spe¬ 
cial significance in the light of the suggestion that morphological maturation of 
the tooth surface might constitute a critical point in determining attack by, or 
resistance to, carles, While there is some evidence that gross hypoplasias of 
the teeth are not associated with increased liability to attack by caries, (1, 

2, d() other evidence, chiefly adduced by Mellanby (4, 5,) would support 
the view that microscopic imperfections in crown development may be a factor 
in susceptibility to caries. It must be acknowledged that the Mellanby hy¬ 
pothesis is largely predicated on the assumption that such Imperfections of the 
teeth are directly the result of dietary deficiencies. The perspective of the 
present discussion, it should be pointed out, would include the view that such 
ImporlectlDns may arise also because of other basic biological processes. A test 
of the validity of this hypothesis would appear to require an analysis of the 
relation of early and late eruption to the level of caries experience in appropri¬ 
ately selected groups of children. 

Another reason for attempting to understand, in a quantitative sense, the 
possible relationship of the time of tooth eruption and caries experience, is pred¬ 
icated on observations included in a recently published paper (10) which indi¬ 
cate that significant familial relationships exist in the level of caries experience 
of children as well as in the time chaiactellstlcs of tooth eruption. Since it 
la apparent that familial factors influence both caries experience and time of 
eruption of the teeth, the relation between these two latter variables, 2 ^ se^, 
becomes of some importance in analyses of the caries problem. 

These considerations lead to the conclusion that in order to understand 
basic differences in the caries experience of different groups of children it is 
necessary to know whether or not differences in the time sequences of eruption 
of the teeth materially influence their caries experience. 


^From Child Hygiene Inveaclga.lons, Division of PuOllc Hsaltn Methods, National institute 
of Health, U. a. PuDUc HciltH Service. 

^In a recent publication (?) it has been shown that this variability, In respect to the age 
distribution of eruptloii, rtay be described by tha r,arn»l probability function. 
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MATERIAL AND ANALYSIS 

Preliminaiy Conaideigtiions. A direct approach to the pioblem presented 
in the introduction of this paper, would appear to require observations on the 
time of eruption of the teoth, together with clinical histories regarding the at¬ 
tack of those teeth by caries. The collection of such data implies a longitudinal 
or seriatim atudy andj since observations of this character are very difficult to 
obtain, it has seemed Worth while to attempt to develop a method involving an 
indirect approach. The essential feature of this attempt to develop a methodology 
concerns a classification of children with respect to a characteristic which may 
be defined for present purposes as the “carliness” or "lateness” of the eruption 
of the permanent teeth, This classification is based on the hypothesis that the 
relative earliness or lateness of the time of eruption is highly correlated, at any 
specified chronological age,^ with a count of the total number of erupted per¬ 
manent teeth. For example, a child of eight years of age who has only six 
permanent teeth erupted may be classed as a late eruptor in comparison with 
another child of eight years who has 16 teeth erupted, Extension of this con¬ 
cept leads immediately to a recognition of the fact that an orderly arrangement 
of children of a given chronological age, according to the number of permanent 
teeth erupted into the mouth, also gives indirectly an orderly arrangement of 
the children with respect to the relative time of appearance of their teeth. 

Thus in a group of children of the same age, those witli the fewest erupted 
teeth may be designated late eruptors; those with the greatest number of 
erupted teeth as early eruptois. In connection with this discussion, it is perti¬ 
nent to point out that the assumption is made that children of the same age 
having the same total number of erupted teeth are considered identical with 
respect to the time of eruption of these teeth, As a corollary also it is obvious 
that this method of estimating relative dates of eruption is not applicable at 
young ages when most children have no erupted permanent teeth or at older 
ages v/hen most children have nearly all of their teobh erupted, 

A second important topic which requires discussion concerns the method of 
measuring quantitatively the attack of the teeth by caries. Thus U is neces¬ 
sary to recognize that an important difference between children whose teeth 
erupt early and children of the same age whose teeth erupt late is that the 
teeth of the former will have been exposed to the environment of the mouth, 
and therefore to the risk of attack by caries, longer than the teeth of the lat¬ 
ter, Any attempt to determine whether or not early or late eruption, per 
is associated with difference in liability to attack by carles must take m^ 
account and control this factor of differential exposure. A method for deter¬ 
mining the length of time the permanent teeth are exposed in the mouth, ac¬ 
cumulated posb-eiuptive booth aae . has been described in a previous publication 
(0), By the application of the technique given in this reference, the caries 
experience of different groups of children can be expressed directly in terms of 
post-eruptive years of exposure of the teeth in the mouth, 

A third important general point which requires consideration involves the 
fact that analysis must be made specific for the different morphological types 
of teeth, This requirement becomes obvious when it is indicated that relative 
susceptibility to attack by caries differs for the different types o-f teeth.The 
measurement of total caries experience in a group of early eruptors aa contrasted 
with a group of late eruptors would mean that comparisons were being made 
for heterogeneous populations of different kinds of teeth having different known 
levels^ of relative susceptibility to attack by caries. In the light of this fact, 

®See roofcnote 7. 

^DeCalU of a sWiy on wfilch these statements are basei wm he given in ci subssqusnt coio- 
nunicatlon. 
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the decision was made to limit the present investigation to a study of a single 
morphological type of tooth, the lower fiiat permanent molar. This limitation 
of the study to data on the lower first molars is justified in part by the con¬ 
sideration that an association between the caries experience and the time of 
eruption of a single type of tooth may be taken as representative of the teeth 
in general, Furthermore, it Is of some significance to indicate that the practi¬ 
cal importance of this limitation of the study is somewhat lessened by the fact 
that approximately three-fourths of the caries experience of school children is 
found In the lower first molar (6). 

This preliminary discussion of methodology may be summarized as follows: 
First, it is proposed to estimate Quantitatively a chaiacteiisbic defined as rela¬ 
tive "earliness” and "lateness” of eruption of the permanent teeth from obser¬ 
vations on the total number of erupted teeth. Second, a quantitative meas¬ 
urement of caries experience is to be expressed in terms of the length of time 
the teeth are exposed to the environment of the mouth, post-eruptive tooth 
age. Third, the present study is to be limited to an investigation of the as¬ 
sociation between the relative time of eruption of the lower first permanent 
molar teeth and the caries experience found In these teeth, 

Material. Data suitable (or the analysis of the relationship between time 
of eruption of the teeth and their attack by carles are afforded in records 
recently obtained in a dental survey of school children at Hagerstown, Mary¬ 
land. Full -details of the manner of collecting these data and the results ob¬ 
tained are to be found in previous publications (6, 7, 6, 9, 10,). In this 
place it may be stated that approximately 4,400 white children, comprising 
94 per cent of the total enrollment of the municipal elementary schools, received 
in the spring of 1937 careful clinical dental examinations by dental officers In 
the employ of the United States Public Health Service. Records of those ex¬ 
aminations contain observations on the number of permanent teeth erupted into 
the mouth and detailed descriptions of the location and specific surface involv- 
ment of the teeth by carious lesions. The examiners followed the arbitrary 
definition that a permanent tooth was erupted if the crown projected one milli¬ 
meter or mote above the margin of the gum, Carious lesions were those so 
designated on the basis of a careful clinical examination with mirror and sharp 
pointed pig-tail explorer. Fits and fissures in which the explorer caught were 
itemized separately and not designated as caries, For the permanent teeth 
caries experience was measured by means of a count of decayed, missing or 
filled (DMF)^ teeth and tooth surfaces. In counting carious tooth surfaces, 
remaining roots and missing (extracted) permanent teeth were considered equal 
to five carious surfaces. 

Analysis, The first step in the analysis made for the present study is 
indicated in the material presented in Tables 1, 2 and 3. Table 1 gives fre¬ 
quency distributions by age and sex groups of children classified according to 
the total number of permanent teeth erupted into the mouth. Table 2 gives 
the total number of erupted lower first permanent molars (both right and left) 
observed in the children classified as shown In Table 1. Following the same 
plan as used in the preparation of Table 2, Table 3 gives the number of the 
lower first permanent molars which have been attacked by caries (the number 
of DMF lower first permanent molars). 

The next step in the analysis is concerned with subdividing into four cate¬ 
gories the data for each age-sex group of children, each category representing 
a quartile subdivision of the frequency distribution of children arranged accord¬ 
ing to their number of erupted permanent teeth.^ Categories entitled "first 

i. full discussion of the concept, see reference U- 

Methods of subdividing a frequency distribution Into quartile groups are given In irosC 
elementary tejCtbooXs on acatlstlcs; see, for example, Tule, Q. and Kendall, K. An Introduction 
to the Theory of Statistics, p. } 47 . (llth Edition, i937) Charles Orlfflu and Co. 
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TABLE 1 


DUMBER OF CaiLDREN HAVING EPBCIFIBD TOTAL HUHBBHS OF PERMANENT TEETH 
ERUPTED. DATA DERIVED PROU DENTAL EXAMINATIONS OF 
ELEUENIARY SCHOOL CHILDREN. HAGBRSTOVIN, UARVLAND. 
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TABLE 2 

NUMBER OF LOWER FIRST PERMANENT MOLARS ERUPTED IN THE MOUTHS'OF CHILDREN 
HAVING SPECIFIED TOTAL NUHDBRS OF PERMANENT TEETH ERUPTED. 

DATA DERIVED FROM DENTAL EXAMINATIONS OF ELBUENTArY SCHOOL CHILDREN, 
HAGERSTOWN, UARVLAND 
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TABLE 3 

NUHBEH OF LOWER FIRST PEHHAHBMT HOLADB DECAXEP, UISSlNO Ofl FILLED 
(DMF) IH KQUTHS OF C«I1.0REM HflVIMG SPECIFIED TOTAL NUUDERS OF 

PEBUA]JE:JT teeth erupted, data derived from DEffTAL EXAUINATIONS 
OF ELEMENTARY SCWOL CHILDREN, HAGERDTOVK, UAHYUHD 
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quartile” contain, theteforcj data for that 25 pei cent of the cbildien in each 
age-sex group who have the fewest number of erupted teeth; the “second 
quartile" contains data for the next 2B per cent of the children who have the 
next fewest number of erupted teeth; the “third quartile” contains data for 
the next 25 per cent; the ‘^fourth quartile” contains data for the remaining 
children, or those who have the highest number of erupted permanent teeth, 
This method of classification of the children according to number of erupted 
permanent teeth provides, oh the basis of the hypotheses discussed in a previous 
section of this paper, four groups of children that are assumed to be differ¬ 
entiated with respect to the earliness or lateness of the time of eruption of their 
permanent teeth. Thus the first quartile contains the children who may be 
considered to be the “latest*^ eiuptors; the fourth quartile, children who may 
be classed as the “earliest” eruptors; the second and third quaitilea represent 
children Intermediate between these two extremes in the time of eruption of 
their teeth. 

The arrangement of the data given in Tables 2 and 3, according to 
quartile subdivisions of the distributions given In Table 1, provides material 
for tabulations of the number of erupted lower first molarg and the number of 
these teeth attacked by caries for children in each quartile group. 

TABLE 4 

PER CENT OF ERUPTED FIRST LOWER MOLARS THAT HAVE BEEN ATTACKED 
BV CARIES (DMF), BY QUABTILES OP DISTRIBUTION OF CHILDREN AR¬ 
RANGED ACCORDING TO TOTAL NUMBER OF PERMANENT TEETH ERUPTED. 

DATA DERIVED FROM DENTAL EXAMINATIONS OP 
ELEMENTARY SCHOOL CHILDREN, lUGERSTOWN, MARYLAND 
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* Separate quastlle values not obtainable because 50 percent or more 
of the oblldren have the full oonqilement of E6 permanent teeth erupted. 


From these tabulations the percentages of lower first molars that are de¬ 
cayed, missing or filled CDMF) are calculated. These are shown in Table 4. 
Inspection of this table makes evident the fact that marked and consistent re¬ 
spective differences exist in the caries experience of children of the several 
quartile subdivisions. For example, at eight years of age, boys who may be 
designated as the earliest eiuptors (those in the fourth quartile at this age) 
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have 31.3 per cent of their lower first molara attacked by caries, while boya 
at the same age who may be designated as the latest eiuptors (those in the 
first quartile) have only 9 per cent □£ their lower first molars DMF. Caries 
attack rates intermediate between these are found for hoys in the second and 
third quartile. Except for children tn the older age groups, where the method 
of differentiation baaed on the number of erupted teeth does not allow a pre¬ 
cise separation of the quartile groups,’^ the differences between the various 
quartile categories clearly show that the earlier the teeth erupt the higher is 
the percentage of lower first molars attacked by carles. In order to illustrate 
these differences. Figure 1 shows graphically the relation between the caries 
attack rates and chronological age for the boys in the first and fourth quartile 
groups. In general, in both sexes, It is apparent that the earliest eiuptors 
show very much higher caries attack rates than do the latest eiuptors for that 
period during which it is possible to distinguish, with reasonable precision by 
the method adopted, between the early and late eiuptors. 



Fig. 1, The relationship between chronological age and the per cent of 
the lower first permanent molars that are attacked by caries (DMFI. For 
boys who are designated ^'earliest” and ^latest” eiuptors. See text for a 
description of the latter terms. 

In the piellminary discussion of methodology applicable to the problem 
under consideration In this paper, it was pointed out that the length of time 
the teeth are exposed to the environment of the mouth bears a very significant 
relation to attack of the teeth by caries. Moreover, it was noted that at the 
same chronological age the teeth of relatively early eiuptors will be exposed in 
the mouth longer than will the teeth of late eruptois. The immediate conse¬ 
quence of these two factors naturally may he postulated to find expression in 
a higher carles rate for early as contrasted with late eruptois and, Indeed, 
this is the result observed In Table 4 and Figure 1, In order to determine 
whether or not early or late eruption, per Wj Is related to carles experience it 
becomes necessary, as has been pointed oat, to control or equalize the factor 

pointed out Bariler iti Clila paper, tite deteralnatlon of relative tine of eruption of 
the teelti fron counta of total number of erupted teeth cannot be determined by this itethod when 
the total count of teeth approaches the c^pisMnC of teeth. In bora ihla point la 
reached for the third and lourtft qwtlles in tl» ja-jear old aroup and In girls It la reached 
for these quartlleo In the i^year old group. 
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of mouth exposure. Exploration of this subject leads directly to the practical 
application of a technique for estimating post-eiuptive tooth age which has 
been described in a previous paper (8). Use of this technique in the special 
problem under discussion here requires a slight elaboration of the original con¬ 
cept of poat-eiuptive tooth age. 

It has been shown that the age diatribution of eruption of a single morpho¬ 
logical type of tooth, say the lower first permanent molar in boys, may be de¬ 
scribed mathematically by the normal probability (Gaussian) curve (7). In 
addition, it has been shown that the integral of this curve furnishes a very 
useful mathematical description of the eruption of a particular tooth into the 
mouths of a group of children. Figure 2 shows graphically this relationship 
between chronological age and the appearance of the lower first permanent 
molar^ in boys. On this graph, the S-shaped cmve^ describes the increase 
with age in the per cent of boys who have the lower first molar erupted into 

Q 



CL 


Fig. 2. The relationship between chronological age and the per cent of 
boys having the lower first permanent molar tooth erupted Into the mouth. 

the mouth. Thus the graph illustrates the fact that in 25 per cent of the 
boys this tooth has appeared by the age of 6.93 years, in BO per cent it has 

®Blnc8 It haa been ahown (7) Chat so etetlBtically algniricant Olfferaneaa ailgt In the 
tiiM or eruption of correanondlng teeth on the right and lelt aide or the same Jan, a alngie 
curve nay be used to describe the age distribution ot eruption or either tooth. 

®The mean and standard deviation or the norml curve which deacrlbee the age dletrlbutlon 
or eruption of the lower rirat pannanent uoiar in boys are, reapecblvaiy, years and o,76 
years. Analogous figures for this loctb in ylrla are 6,12 and 0,67 years. (See reforence 7) 
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appeared by the age of 0.44 years, and in 75 per cent by the age of 6.95 
years. 

Since the ordinal scale fox the graph given in Figure 2, although entitled 
per cent of children having the tooth erupted, also represents number of teeth, 
and since the abscissal scale, although entitled chronological age, also represents 
age in years, it may be noted that the product of these two axes, or the area 
in the coordinate system, represents tooth years. From the biological or epi¬ 
demiological standpoint, tooth years furnish a precise measure of years of ex¬ 
posure of the teeth In the mouth. Through the application of the technique of 
the integral calculus it becomes clear that the area under the S-shaped curve 
up to any specified chronological age, or the double integral of the normal curve 
from minus infinity C-®®) to the specified age, represents this measure of the 
number of tooth years cX mouth exposure of the lower first molar tooth. Further¬ 
more, the subdivision of the area under the S-shaped curve into parts, as il¬ 
lustrated in Figure 3, furnishes a simple method for obtaining tooth years of 
exposure of the teeth for quartile groups, or for any other desired subdivision, 


Q 

a. 
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Fig. 3. Diagramatic illustration of the method of calculating post-eruptive 
tooth years of exposure in the mouth of the lower first permanent molar tooth 
of boys. See text for description, 
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ution of children according to the time of eruption of the particular 
sample of the actual calculation of the tooth years of exposure of 
tooth in the mouthg of a special group of boys may facilitate the 
this methodology. 

it is desired to determine the tooth years of exposure of the lower 
imanent molar In a group of exactly B-year old boys who repre- 
per cent of the total group of boya who first have this tooth 
e mouth (designated fourth quartile group in Figure 3), In terms 
il calculus, and as illustrated in Figure 3> the tooth years of ex- 
s special group of boys Is represented by the shaded area under the S- 
whlch is bounded as follows: a) the horizontal abscissal line in 
b) a vertical line through the point on the abscissa which marks 
lL age of eight years; c) a horizontal line through the point of 
which is marked 26 per cent, and d) the portion of the S>shaped 
lies between the intersection of this curve with the two horizontal 
ts. The actual determination of the area so marked out may be 
In two steps; first, the measurement of the irregularly shaped 
9 shaded with horizontal lines and. second, the measurement of the 
Tea which is shaded by vertical lines. The horizontally shaded 
tie curve may be represented by the double integral of the normal 
^ to the point on the scale of chronological age where 26 per cent 
rave the tooth erupted. Since the mean and standard deviation of 
urve representing the age distribution of eruption of the lower first 
olar in boys has been shown (7) to equal 6.44 and 0,75 years, 
the latter point may be shown readily to equal 5.D3 years.10 
oles of the double integral of the normal curve given in reference 
be determined that this portion of the total area, or time of ex- 
1 teeth up to age 6.93 years equals 0.45 tooth years.H The lec- 
bion of the area (shaded with vertical lines) representing exposure 
from 5,93 years to 6.0 years, is equivalent by simple subtraction 
1 years. The sum of the two subdivisions of the total area ob^ 
s 2.52 years. This last figure, 2.62 years, represents the average 
le of exposure of the lower right first permanent molar in the 
]ys eight years of age who represent the first 25 per 100 boys to 


.1 calculation or tlila value \)e acconplielteC as Eollova: rron Pearson's 
isticloiiG and Blometriciaraj (Second Edition, 19 S 4 , pogo 2 ) It nay round 
Hi of the normal curve is 0.25 Eor the argurnent 

equals ~ 0 .97440, where % la the nean and 

1 deviation or the nornai curve. Since the particular nonnal curve under dls- 
I irean at 8.44 years and its standard devlatlm equal to 0.75 years, eolution ol 


luais g.gg years. Thus, the chronological age of 6,03 years repreaents the age 
' cent ot the toys have the lower right first polar erupced Into the mouth. 

il calculation of this Value may be aceoNpllshed as follows; 

table of the double Integral of the nomal curve given In reference (6) It read- 
emlned by simple interpolation that 



, 1402 i which Ifl the Value of the double integral in terms of a standard deviation 
is transfonoed into years of eipoauro by multiplying this value by 0.76 (Che 
tlon of the normal curve under discussion). In order to furnlBh a more easily 
presslon of tooth yeare of elpoeure for the Children In a single quartile group, 
ipoaura given directly above imy be nuLtiplietl by lour. Thus, 0.1492 times 0.76 
(approximately) o.4S years. 
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have this tooth appear in the mouth, Obvioualy, the exposure of the lower 
first molars in the mouths of these bpya ia double this value oi 5.-04 years, 
Calculations aimllar to those given for this particular example may be made to 
furnish analogous figures for the years of exposure in the mouths of other sub¬ 
divisions of the distribution of the time of eruption of these and other teeth, 

The technique described here provides very useful data for the problem under 
discussion in this paper. 

The third successive step in the study of the relationship between caries 
experience and the time of eruption of the teeth consists, through the use of 
the procedure which has been illustrated above, of the determination of the 
tooth years of exposure for each of the quartile aubdlvisions of each age-sex 
group of children. The results of this work are shown in Table B, and at 
this point it is necessary to discuss an important assumption which ia made in 
connection with the derivation and use of the figures given in this table. 

table 5 

average post-eruptive tooth age, years of exposure in the wouth, 

OF THE LOWER FIRST PERMANENT MOLAR TEETH; 

BY QUABTILES OF DISTRIBUTIONS OF CHILDREN ARRANGED 
ACCORDING TO TOTAL NUMBER OF PERMANENT TEETH ERUPTED. 

DATA DERIVED FROM DENTAL EXAMINATIONS OF ELEMENTARY 
SCHOOL CHILDREN, HAGERSTOWN, MARYLAND 


AQB 


; ; : : t : it; 

0.uartili 6.B t 7.B : 6.8 » 9.B t 10.5 ; 11.B t 18,5. t 13.5 : 14.8 ; 16.5 


BOYS 


Tiret 


• ; 0,43 


Seoonl 0,01 : 1,63 
1 

Third o.el I 2.61 
Fourth a. 03 { 4,03 


2.2E 

3.63 

4.61 


4,21 : 6.21 t 8.21 : 10.21 ; 12.21! 14,21: 16.B1 

• s * { , } 

B,63 t 7.63 i 9.63 I 11,63 > 13.63! 13,63: 17,63 


14.61; 16.61; 18,61 


6.61 : 6.61 :10.61 ; 12,61 
I : ; 

6,03 I 8,08 :10,03 tig.03 : 14.03 i 16,03: 13,03; 20,03 


OIRLS __ 

: : : : ; 


Fljflt * ; 0.72 

2.56 : 4.66 ; 6.66 

6.56 { 10,55 ; 12,56 

14,55 

16.56 

A 

Second 0.26 ; 2,20 

4.20 I 6.20 i 6.20 

10.20 : 12,20 ! 14,20 

16.20 

IB, 20 

Third 1,32 ; 3,32 

5,32 7.32 : 9.32 

11.32 i 13.32 i 16.32 

17.33 

19.32 

Fourth S,97 : 4.97 • 

6.97 : 6,97 *10.97 

12.97 I 14.97 ■ 16.97 

13.97' 

i 20.97 


* Aooordlng to the theoretical developEiait on wtalob this table Is 
baaed, Ufi lowev molar teeth are erupted by the age of 6,5 years 
Ih the mouths of children In the fleet quartile 


Briefly, this consists of the assumption that the measure of the relative 
time of eruption of all of the permanent teeth, that Is, counts of the total 
number of erupted teeth, is precisely correlated with the time of eruption of a 
single morphological type of tooth, the lower first molar. Thus it ia assumed 
that the 25 per cent of the childien who have the fewest number of erupted 
teeth actually represent the 26 per cent of the children who are last to have 
the lower first molar appear in the mouth. Similarily, the 25 per cent of the 
children who have the largest number of erupted teeth are assumed to be that 
26 per cent of the total group who were the first to have the lower first mo¬ 
lar erupt. Observational data with which to justify this assumption are not 
available but it seems reasonable to believe that this broad grouping of the 
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ctilldien into quaitUe claasea on the haaia of total iwimbai of eiupted teeth also 
serves to group the children into broad and fairly well differentiated classes 
with respect to the relative time of eruption of the lower first molar. 

Careful consideration of the method used in the derivation of post-eiuptive 
tooth ages, as given in Table 5. will reveal the fact that the years of mouth 
exposure which are recorded represent averages for children an exact chrono¬ 
logical age, For example,, the figure of 4.02 years given in Table 5 for the 
post-eruptive tooth age of boys in the fourth quartile who have a chronological 
age of 7.G years, represents the average length of time the lower first perma¬ 
nent molar teeth are exposed in the mouth when these boys are exactly 7.5 
years of age. Similar consideration of the data given In Table 4 will reveal 
the fact that the percentages of first molar teeth attacked by caries represent 
averages for groups of children whose chronological ages range over a one year 
span which only centers at an exact chronological age. For example, the figure 
of 31,3 per cent given in Table 4, as the per cent of lower first molars at¬ 
tacked by caries for boys in the fourth quartile who were recorded as seven 
years of age on their last birthday, represented an average of 7.B years for 
boys whose actual ages range from seven to eight years, From this discussion 
it is apparent that the values of 4,02 years and 31.3 per cent, which apply 
in the above example, constitute somewhat different types of averages. The 
former represents a simple mean of the lengths of time the teeth of the par¬ 
ticular group of children are exposed in the mouth; the latter represents an 
average with respect to the two variables, teeth and chronological age. While 
both types of averages, such as are illustrated by the figures .4.02 and 31.3, 
are very frequently obtained in practical statistical work, it has seemed de¬ 
sirable to bring out the point that a distinction does exist between them. In 
particular it appears pertinent to stress this distinction since the final results 
of the study will be expressed in terms of a direct comparison of these two 
types of averages. Thus it seems justifiable to state that, after an average 
exposure of 4.02 years in the mouth, an average of 31.3 pet cent of the lower 
first molars of boys in the fourth quartile has been attacked by caries. In a 
similar way, after an average exposure of 6.02 years, boys of the fourth 
quartile class show 52.0 per cent of their lower first molars attacked by carles. 


RESULTS 

Acceptance of the data given in Table 5 as eatisfactory measurements of 
the time of exposure in the mouth of the lower first molar teeth specific for 
the several quartile groups of children and of the data given in Table 4 as 
satisfactory measurements of caries experience, permits a lull compaiison of 
these two variables. Figures 4 and 5 show, therefore, the results of graphic 
presentations of the relationship between caries experience and post-eruptive 
tooth age for the four groups of boys and girls who are differentiated with 
respect to the relative time of eruption of the teeth. In these graphs the 
abscissae show average post-eruptive tooth age and the ordinates show the 
per cent of lower first permanent molars attacked by caries. The data shown 
on the graphs represent the results of plotting corresponding values of tooth 
age and per cent of teeth DMF as shown in Tables 4 and 5, and separate 
lines show the relationship between these two variables for the four quartile 
groups of children. Careful study of these graphs indicates that rather slight 
differences appear to exist between the several quartile groups of children when 
comparisons In attack of the teeth by caries are made in terms of the length 
of time the teeth are exposed to the environment of the mouth. Thus it is 
clear that caries attack rates are very similar for the first part of the 
range of post-eruptive tooth age. In the central part of the range over 
which comparisons are made, however, it is evident that children in both 
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Fig, 4. The relationship between poat-eiuptive tooth age and pei cent ol 
lower first peirnanent molars attacked by carles. Four quaxtile groups of chil' 
dren differentiated with respect to time of eruption of the teeth. Boys. 



Fig. 6. The relationship between pogt-sruptive tooth age and per cent of 
lower first permanent molars attacked by caries. Four quartile groups of chil¬ 
dren differentiated with respect to time of eruption of the teeth. Girls. 


the third and fourth quartilea appear to have slightly higher caries attack 
rates than children in the first and second quartiles whose teeth have had an 
equivalent period of exposure in the mouth, A teat for the statistical signifi¬ 
cance ol the differences between the quartile groups presents a rather difficult 
problem and will not be attempted here in terms of rigorous statistical method¬ 
ology. However, the maximum difference which exists between the individual 
quartile groups is of the order ol 15 pet cent. In order that such a difleieiice 
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be statistically significant (twice the standaid eiioi of the difference), it may 
be shown that the two groups being compared would need to contain of the 
order of 90 cases each. Since none of the quartile groups contains as many 
children as this, it becomes evident, on the basis of the present approximations, 
that none of the differences between these groups individually can be considered 
statistically significant. 

The findings presented in this paper clearly indicate that children who 
erupt their permanent teeth early may be expected to have at comparable chrono¬ 
logical ages higher levels of caries experience than children who are late erup- 
toTS. These marked differences in caries experience, however, are explained by 
the fact that the teeth of early eruptois have been exposed to the risk of caries 
for longer periods of time than the teeth of late eruptors . The analysis would 
appear to demonstrate that, per year of mouth exposure (tooth age), early 
esuptoiB show no significant ifferences from late eiuptots in their caiiea attack 
rates. Taking all the findings together, and especially those derived from the 
comparison of the quaitile groups over the first part of the range of post- 
eruptive tooth age, it may be concluded that the present study furnishes no 
significant evidence to indicate that the time of eruption, £er Influences 
caries attack rates of the lower first permanent molars. 


SUMMARY AND CONCLUSION 

The study presents a statistical analysis of the relationship between the 
time of eruption of the lower first permanent molars and attack of these teeth 
by caries. Data for the analysis are derived from a dental survey of approxi¬ 
mately 4,400 elementary school children of Hagerstown, Maryland. Results of 
the study show that children who erupt their permanent teeth early have at 
comparable chronological ages higher absolute levels of caries experience than do 
children who erupt their permanent teeth late. The analysis of these differ¬ 
ences in caries experience in terms of respective differences in the tooth years 
of mouth exposure leads to the conclusion that little relationship appears to 
exist between time of eruption* and attack of the lower first permanent 

molar, by caries. 
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STUDY OF THE CHABACTERISTICS OF 250 JUNIOR 
HIGH SCHOOL CHILDREN^ 

J. ALLAN HICKS AND MARGARET HAYES^ 

INTRODUCTION 

This is a report of an investigation of the personality development of a 
group of 250 junior high school children. By means of interviews, controlled 
observations, objective tests, ratings, and other data obtained by tho school, a 
fairly comprehensive picture of the development of this group was obtained. 

The general purpose of this study was to obtain a comprehensive picture 
of a group of developing adolescents, A more specific purpose was bo compare 
the development of the best adjusted and intellectually promising children, with 
the development of the other children in their classes. It was hoped that dif¬ 
ferences might be discovered which could be looked for as cluea in locating po¬ 
tential leaders. Finally, all information was to be utilized in developing the 
guidance program of the school, so that the educational, vocational, and personal 
needs of children might be met more adequately, 

The 250 children included in this study attended the Milne High School, 
Albany, New York, The Milne School is the practice school for the New York 
State College for Teachers and annually enrolls approximately 400 students 
distributed about equally in the six grades, 7 to 12 inclusive. This school has 
well developed junior and senior high school programs, The teaching is done 
largely by senior college students under expert supervision. 


GROUPS STUDIED 

All of the Junior high school children were divided into four groups here¬ 
after designated as leadership groups. Table 1 Indicates the number of boys 
and girls In each of the four leadership groups for each of the one year age 
groups and for age and sex groups combined. It should be noted in interpret¬ 
ing the data in this study that the method of selection for plasement In groups 
resulted in placing an excessive number of girls in groups 1 and 2. 

The four leadership groups were determined by combining each child's rank¬ 
ing in his class on an intelligence quotient, an achievement quotient, and a 
personality rating. Table 2 gives the medians for these measures for each of 
the four groups. Group 1 is approximately the one quarter of the pupils rank¬ 
ing highest on the combined three measures; group 2 is the next one fourth of 
the children on the basis of this ranking; group 3 the next one fourth, and 
group 4 the last one fourth. The intelligence quotients were computed from 
scores on the Otis Self-administering Tests of Mental Ability, Intermediate Ex¬ 
amination; the achievement quotients from total scores on the Stanford Achieve¬ 
ment Tests; and the personality ratings from ratings of pupils by home room 
teachers on an adaptation of the personality report, revision B, of the Ameri¬ 
can Council on Education, 

On the personality rating the following five questions were marked for 
each pupil on a five point scale: 

1. How are you and others affected by his appearance and manners? 

2, Does he need constant prodding or does he go ahead without being told? 


^TMs sCLkly of adolescent: developnienc was node possible by a grant Tron the Laura Speinan 
Rockefeller Foundation to the New York State College for Teachers. Acknwledgmerits arc nude to 
Dr. A, B. Drubacher, President of the College, and Profeaaor John H, .^yles, Head Of the De- 
Ifirtment of Education, for placing the fecllitles of the college and the high school at the 
disposal of the authors. 

^ron New York State College for TBRchers, Albany, N.Y. 
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3. Does he work well with a group? 

4. Does he get others to do what he wishes? 

6. Is he able to do creative work? 

A personality score was obtained by scoring each trait Iiom one to five ac¬ 
cording to the rating on the trait. The maximum score obtainable was 25 
and the minimum 5, 

TMIXI 

CHILDBEN IH study of ADOLESem PEHSOHALITY, BY LEADERSHIP, 

AGE, AHD SEX GROUPS 


Leadership 

Group 

_Age_ 

All 

Agee 


12 

13 

14 

15 

16 1 

_Girls_ 

1 

■■ 

8 

9 

9 

5 


42 

2 


8 

n 

6 

9 


45 

3 

■■ 

5 

8 

6 

11 


37 

L 


4 

7 

3 

2 

5 

24 

All 

■9 

25 

37 

24 

27 

17 

U3 

Bovs 

1 

5 

mgm 

5 

5 


1 


2 

2 

Kl 

3 

1 

4 

2 

99 

3 

3 


7 

4 

2 

6 


4 

2 

■M 

7 

6 

10 

7 

mm 

All 

12 


22 

16 

13' 

16 

102 


Bovs and G 

Lrls 


mSM 


Wrnm 

mm 

Wmm 


63 


■9 


■9 

99 

99 

99 

63 


mM 

■9 

99 

99 

99 

99 

64 


5 



99 

12 

9^1 

60 


30 

■■ 

99 

■■ 


^9 

250 


TABLE 2 


INTELLIGl-NCF QOOTIEHTS, EDUCATIOHAL QUOTIENTS, 
AND PERSONALITY SCORES OF PUPIL LFADEHSHIP GROUPS 


Leadership 

Groups 

Humber 

Intelligence 

QuoUenln 

EducnLional 

Quotients 

i^BI 


Q 


Q 


Q 

1 

63 

l^^9 


99 


20 


2 

63 

117 


99 


17 


3 

64 

113 


103 


16 


4 

60 

107 


96 


12 


Total 

250 

115 

5.6 

114 

11.5 

16 

3 


An analysis of the occupations ol the fathers of the children in this study 
revealed that 20 per cent were in occupations listed in Group 1 of the United 
States Census classification, 55 per cent were in Group 11, 10 per cent in Grou] 
III, and 15 per cent were retired, divorced or dead. Of the mothers 67 per 
cent were housewives, 8 per cent were dead or divorced, and 5 per cent were 
employed. 

Of the 250 children included In the study, 24 per cent were only children, 
30 per cent had one sib, 20 per cent had two, 12 per cent had three, 5 per 
cent had four, and 2 per cent had five. The average number of children pel 
family waa 2.4. 

In 64 per cent of the families no adults other than the parents were living 
in the home. In 29 per cent a relative, most olten a grandmother, lived with 
the family. Thirteen per cent of the families had servants living in the home 
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and 0 per cent had paying roomers. 

There were no significant differences relative to occupations of parents, 
numbers of children, or other adults living in the home between the four groups 
of children. 

Throughout this study data are generally given for leadership groups 1 
and 4 separately and combined, and for sex groups, separately and combined. 
In some cases data are also given for groups 2 and 3, 


THE DATA 

The data obtained will first be briefly described and then analyzed under 
each of the following headings: 

1. Standardized teat results. 

a. Intelligence quotients obtained from the Otis Self-administering Tests 
of Mental Ability, Intermediate Examination. 

b. Achievement quotients obtained from the Stanford Achievement Tests. 

(1) Total Arithmetic quotient. 

(2) Arithmetic computation quotient, 

(3) Arithmetic reasoning quotient, 

c. Reading quotient from Thorndike-McCall Tests. 

2. Interviews. 

The 123 children in groups 1 and 4 were given a standardized inter¬ 
view in order to obtain more reliable information regarding the interests, de- 
siiesi and activities of the children than could be obtained by questionnaires. 

The interviewer conducted these interviews in an informal manner and obtained 
excellent cooperation. Very few notes were taken during the interview, but 
data were recorded immediately after the conclusion of the interview, 

3. Personality ratings. 

All children were rated by their teachers on the Hayes, "Scale for 
Evaluating the School Behavior of Children, Ten to Fifteen."^ This scale con¬ 
sists of loo behavior items which ate grouped under the headings: (a) rela¬ 
tions to others generally, Cb) respect for rights of others, (c) relations to 
teachers, (d) relations to other pupils, (e) initiative, (f) health habits, (g) 
general interests, (h) scholarship and study habits. The test.manual gives 
score values for each item on the scale and percentile norms for the whole scale 
and for each of the eight sub groups. 

4. Health data. 

All children were given a physical examination and a general health 
rating was assigned. The highest rating was A aqd the lowest E, In addi¬ 
tion various physical defects were listed. 

5. Observations of verbal responses in classroom discussions,4 

A cole system was devised for recording pupil responses on a seating 
chart. All pupils in a class were observed aimultaneously by the observer for 
units of 20 minutes. Classes observed were English, Social Science, Mathemat¬ 
ics, and General Science, The average size of the classes was 20 pupils and 
the range 11 to 27. Each student was observed twice in each class so that 
there were B observations for each of the 250 children, and a total of 2000, 
20-minute observations. The average number of responses for 20 minutes for 
each of the types of response recorded was computed for the four leadership 

^Hayes, H. L., "A gcale tor evaluating the achool behavior ot children, ten to fltteen." 

Scale published by the Psychological Corporation, 622 fifth Avenue, New York City. For article 
describing the scale see, Hayes. M. l., "A scale 'for evaluating adolescent personality." Fed, 
Sen. and J. Qenetlc Psychol,, 1034, 44. 206422. 

^or dascrlptlon of this technique see, Kicks, J. A., and Hayes, H. L., "The verbal responses 
of Junior high school pupils In classrooni discussions." Child Developi'ient, 1933 , 4 , iTe-iez. 
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gioups. For purpoaea ol analysis bhe responses were grouped under three heads: 
(1) responses indicating command of subject matter, (2) responses indicating 
desirable aggressiveness, and (3) responses Indicating undesirable aggicssive- 
ness. 

6, Subject matter grades. 

The percentage grades given by teachers in the various subjects are 
anaiyied for leadership gioupa and for sex groups. 

7. Progress through the grades, 

The number of grades skipped or repeated is compared for leadership 

groups. 


STANDARDIZED TESTS 

Table 3 gives the medians and quartilc deviations for intelligence, reading, 
and arithmetic quotients for leadership and sex groups. Table 3 shows that 
the median intelligence quotient for boys and girls combined is 125 for leader¬ 
ship group 1, 117 for group 2, 113 for group 3, 107 for group 4, and 115 
fox all groups combined. There are no pupils with an I.Q. below 90. Tims, 

TABLE 3 

IHTELLICFNCF, BEADfHG, AND TOTAL AHITHHETIC QUOTIENTS, 
rOH LBAPniSHIP AND S0 GROUPS 


Leadership 

Group 

Inbelllgertce 

Quotients 

Reading 

Ouoiienis 


Medlon 




RedIan 

Q 

_____Qirlfl_ 

1 


3.9 


5.5 


6:6^1 

2 


3.3 


6.4 

120 


3 

BIfl 

2.9 


8.0 

in 

7.3 



4.7 

BB 

5.3 

104 

8.8 


116 

5.3 

bb 


121 

\U 

Bovs 

1 

153 

3./, 

n? 

5.4 

138 

8.1 

2 

iia 

3./, 

117 

6.4 

115 

14.4 

3 

113 

3.2 

lOB 


116 


i, 


4.4 

% 

14.7 

108 

9.2 

Total 

11^ 

6.6 

114 

14.7 

116 

■SMI 

Doj 

fi and Girls 

I 


USM 

131 

7.4 

134 

7.1 

2 


■B 

117 

6.3 

119 

11,7 

3 

iH 


117 

6,3 

113 

6.6 



5.1 

100 

in. 2 

106 

9.1 


BB 

5.6 

115 

11.3 

IIB 

11.2 


all of the children are average or above in intelligence, as measured by tests. 
The quartile deviations are relatively small, indicating that the variability in 
I.Q^a is not great. It is evident that the children studied are above the level 
of intelligence found in most public high schools. Even leadership group 4 has 
a median I.Q, of 107, These facts should be borne in mind in interpreting 
the data of this study. There are marked differences in the measures on the 
four leadership gioups but the differences are relative. In so far as a picture 
of the nature and needs of the whole group of children studied is given, it is 
a picture of children of average or above average in intolligence as measured 
by tests. 

An examination of the reading quotients given in Table 3 indicates a 
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situation similar to that for the Intelligence quotients. The reading ability of 
the children on the whole is high as indicated by a median of 115 for the total 
group. There is, however, greater variability In quotients as shown by the 
fact that the qu&rtile deviations for every group are nearly twice as large as 
the corresponding quartile deviations for intelligence quotients. This greater 
variability is also shown by the fact that the difference between the median 
reading quotient of leadership group 4 and leadership group 1 is 30 C131 - 
101), while the difference between the median intelligence quotients for these 
two groups is 10 (126 - 107). 

The total arithmetic quotients given in Table 3 present a picture practically 
the same as that shown by the reading quotients, except that the arithmetic 
medians run somewhat higher than the reading medians. None of the groups 
is low but the variability is greater than for the intelligence quotients. The 
arithmetic quotients for computation and reasoning computed separately arc not 
given in Table 3. The data for these phases of arithmetic show a similar 
situation as described for the total arithmetic quotients except that the median 
computation quotients are higher than the median reasoning quotients for each 
leadership and sex groups. The median reasoning quotient for the total group 
is 114 and the median computation quotient, 123. The median computation 
quotient for girls is 127 and the median reasoning quotient 115, For boys the 
median computation quotient is 110 and the median reasoning quotient 113. 


INTERVIEWS 

This section is an analysis of information obtained by means of a personal 
interview. Only the 63 children in leadership group 1 and the 60 children in 
group 4 are Included in this part of the study. Inasmuch as it was necessary 
for one person to conduct all of the interviews, time did not permit including 
the pupils of groups 2 and 3. 

It may be questioned whether the data thus obtained give a fair picture 
of the total group, since the middle half of the pupils were omitted. As will 
be seen, however, the differences in the two groups were usually nob great 
and a pooling of the results of the upper and lower groups probably gives a 
fairly accurate picture of the entire group ol children. 

The two groups are also compared in an attempt to discover differences 
which might be used in discovering potential leaders, as defined in this study. 
Also from a guidance point of view it was hoped that n discovery of differ¬ 
ences in pupils of such groups might make it possible to develop a guidance 
program better adapted to pupils of different levels of leadership ability. For 
example, are there significant differences in the interests or the home back¬ 
grounds of pupils whe rank high in intelligence, scholastic achievement, and 
on general personality ratings by teachers as compared with children who rate 
low on these three measures, that should be taken into account in the guidance 
progiam? It is recognized that in the finql analysis guidance is an individual 
mhtter but in schools children must be dealt with both in groups and as in¬ 
dividuals. Therefore, knowledge of general group tendencies is helpful in an 
attempt finally to know each individual pupil thoroughly and provide the 
education which is best for individual pupils. 

The students were informed that the information was being obtained in 
order that those in charge of the school mi^t be able to adjust the school 
program to the needs of the students. As all cooperated in an excellent spirit, 
it is felt that the data obtained are reliable in so far as the students were 
able to give accurate responses, 

The data obtained by use of the interview were grouped under the fol¬ 
lowing main headings and will be analyzed in the order given: 
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1. Family relationships and home and community backgrounds. 

2. Interests. 

a. General. 

b. Social, recreational, and cultural. 

c. School. 

d. Vocational. 

e. Religious. 

3. Emotional and imaginative life. 

4. Mental and physical health. 


FAMILY RELATIONSHIPS AND HOME AND 
COMMUNITY BACKGROUND 

Magazines Read by Parents 

The parents most liequenbly read such magazines as "The Saturday Evening 
Post," "Good Housekeeping," and "The Ladies Home Journal". About 26 per 
cent read some magazine of a non-ficfclon type. Group 1 parents read more 
magazines of a substantial non-fiction type. 

Books in The Home 

Fifty-six per cent of the parents of the children in this study had 126 
or more books In the home while only 13 per cent had (ewer than 25 books. 

The differences between the parents of group 1 and 4 were small, While 
numbers of books are not indicative of the kind or quality of books* the numbers 
give some notion of this phase of the home backgrounds of the children. 

Where Children Spend Their Evenings 

On the average the children reported spending 5.4 nights a week at home. 
The girls spent an average of 6.7 nights at home and the boys 6»1. Group 1 
were home 5.7, and group 4, 6.2 nights a week. The indications are that 
girls spent more evenings at home than boys and the children of group 1 were 
at home mote evenings than the children of group 4. 

What Pupils Do Evenings 

An average ol 4,6 nights a week the children listened to the radio at 
least part of the evening. They studied some, 3.9 evenings a week, read 3.9 
evenings, and played games .9 of an evening, The girls studied more and 
read more than the boys. Also group 1 children read and studied markedly 
more than the children in group 4, but played games somewhat less. 

Evenings Children Have Hod Children Come to Their Home or Have Gone to 
Friends^ Homes , 

Group 4 had friends come to their home or went to friends’ homes less 
frequently than group 1. This is particularly true of the group 4 girls, as 
75 per cent of them had not had a friend visit them and 71 per cent had not 
gone to a friend’s home in the week reported. 

Where Children Play 

The children played most frequently In baokyaids, with vacant lota next 
in frequency. The boys played more in vacant lota than girls, while the girls 
played more often in back yards at home and in the park than did boys. 

Group 1 played more often in back yards at home or at a friend’s home than 
group 4 but they played less at the park. 
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Play with Sibs 

About one-third of the children were either only children or had no brothers 
or sisters at home at the time of this study. The girls spent more time with 
sibs than boys. More of group 1 than group 4 did not have a sib at home 
but of those who did a larger percentage than of group 4 spent much time 
with them. 

Tell Mother or Father Troubles and Jots 

An analysis of these data indicated no appreciable differences between groups 
1 and 4, For the boys of both groups combinedp 51 per cent said they often 
told their mother their troubles and Joys and 30 per cent told their fathers. 

Of the gills 76 per cent confided in their mothers, and 39 per cent in their 
fathers. There Is an indication that girls of this age confide in their parents 
more often than boys, and both boys and girls confide mote in their mother 
than in their father. 

UnfairnesSt Unreasonable Demands and Favoritism 

Only 5 per cent of the children said they thought their parents or others 
were unfair to them. Four per cent said they thought another child in the 
family was favored, Of these, 19 per cant of the boys and 9 per cent of the 
girls thought other children were favoied. 

Nervousness of Parents 

Nineteen per cent of the children thought their mothers were often nervous 
and 26 per cent that they were sometimes nervous. Only 5 per cent thought 
their fathers were often nervous and but 9 per cent that they were sometimes 
nervous. 

Methods of Diacipline 

The methods of discipline in order of frequency of mention were: reasoning, 
scolding, and deprivation of pleasures. Seventeen per cent said they were not 
disciplined at all. 

Things Parents Do Not Like 

Table 4 indicates the things the children did which they said their parents 
did not like. Coming home late, quarreling with sibs, teasing sibs, and dis¬ 
obedience lead the list. Twenty-four (diildien said they did not do anything 
their parents disliked. Many other behaviors were listed once or twice. 

TiiBU. 4 

NUMBER OF CHILDREN MENTIONIflG THINGS PARENTS DID NOT LIKE 



Fathers and mothera conbined 

None 

24 

Coming home laie 

17 

QuarPRllng with sib 

15 

Teasing sib 

12 

piaobedlence 

11 

Carelessness 

7 

Forgetting 

6 

Bad companions 

4 

Untidiness 

4 

Smoking 

4 

Too noisy 

) 

Wrn't practice music 

J 
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Reading Aloud in the Home 

No one had read aloud in the home in the previous month in 77 per cent 
of the families represented, In 21 per cent of group 1 homes and in 16 per 
cent of group 4 homes some one had read ateud three or mote times ► 

Games or Sports Played by Parents 

CardSi goU, swimming, and tennis were the leading games or sports of 
fathers, in the order named, For mothers the order was cards, swimming, and 
golf, Seventeen per cent of the fathers and 22 per cent of the mothers played 
no games or sports, according to tholr children. About hall of the parents 
sometimes played these games or sports with their children. 

Help at Home 

About 60 per cent of the children said they helped with the work at home. 
The duties rnost frequently mentioned were*, setting the table, running errands, 
caring for own room, mowing the lawn, and weeding the garden. 

Radio in Home and Study 'With Radio 

All of the children but one girl in group l came from a home which had 
a radio. About 40 per cent of the children in group 1 studied with the radio 
on and about 17 par cent of group 4. The difference is puzzling. Most of the 
children who studied with the radio on thought it did not bother them while 
moat of the others thought it did. It would be interesting to know more about 
the part played by parents in this matter. 

Allowance 

Table 5 Indicates the percentages of children who were given an allowance 
and the percentages who earned money. Group differences are small but more 
girls In both groups had allowances whereas more boys earned money. The 
median weekly allowance was $1.00 and the range from $.26 to $2.60. Money 
was earned most frequently by running eriandSi doing odd Jobs, caring for 
children (girls only), shoveling walks, and mowing lawns. 


TABLE 5 

/ PERCEtnAGES OF CHILDREN GIVEN AN ALU3VAHCE AND EARNING HONEY 


Allowance 
Earning Money 

GrouDs 

1 

k 

All 

Boys Girla All 

Boye Girla All 

Boya Girla All 

52 60 57 

76 45 56 

47 59 52 

96 50 72 

49 59 54 

81 45 61 


INTERESTS—GENERAL 


Travel 

Of the children studied, one per cent had traveled abroad, 60 per cent 
had been in five or more states other than New York, 30 per cent had been 
in one to four states other than New York, and 10 per cent had never been 
out of New York. 

Clubs and Qiganizations Outside School 
Membership and Offices , 

Forty per cent did not belong to any organization. The organization most 
frequently mentioned by both boys and girls was the scouts. Forty-five per 
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nged to this organization. Twenty-two per cent held some office in 
lizatlon. (29 per cent of the girls and 12 per cent of the boys.) 
nine pel cent of group 1 held offices and 13 pel cent of group 4, 
le moat often held was that of patrol, leader. 

tipn of Cluba oi Groupa 

children of group 1 had been somewhat more active in organizing 
i gangs, especially the boys. The oiganizationa most frequently men- 
the Older of frequency were, secret clubs, 21 per cent; athletic clubs, 
enfc; dramatic organizations, 0 per cent; sewing, social and detective 
iions, each 5 per cent. Many others were mentioned less frequently. 

I Out of School Liked Beat 

;y activities were mentioned by one or two children, but sports and 
were most frequently given. Table 6 gives the percentages of these 
vities. It may be noted that 24 per cent of group 1 and but 6 per 
group 4 gave reading. The girls in both groups gave reading more 
y than the 'hoys, There are indications here that the children in group 
iports better than the children in group 1 and were less fond of read- 


TABLE 6 

PERCEHTAGES OF CHILDREN LIKIHQ ACTIVITIES OUT OF SCHOOL 


Groutia 









■in 

■SSI 



62 

55 

57 

■i 


80 

75 

62 

6S 

10 

31 

24 

■H 

mSM 

8 

5 

26 

16 

2S 

14 

19 

14 

8 

12 

20 

12 

16 


INTERESTS--SOCIAL, CULTURAL, AND RECREATIONAL 
iked Best 

lie 7 indicates the sports given by 10 per cent or more of the children 
it choice. Swimming was moat popular for the children as a whole 
cent). It was most popular for the girls in both groups, and for the 
group 4, football was most popular. 

TABU. 7 

PERCENTAGES OF FIRST CHOICES OF SPORTS LIKED BFST 



Groups 




MI ! 

4 

Boys 

Girls 

All 

Boys 

Girls 

All 

Boys 

Girls 

All 

V 

62 

79 

73 

44 

63 

52 

51 

73 

62 

:lng 

33 

U 

21 

22 

50 

33 

25 

39 

32 


29 

33 

32 

47 

25 

38 

^2 

10 

29 

L 

3fl 

17 

24 

42 

13 

30 

^0 

15 

26 

L 

33 

0 

13 

6i 

0 

37 

53 

0 

2^ 


U 

17 

16 

14 

17 

15 

14 

17 

15 


14 

14 

14 

11 

e 

10 

12 

12 

12 


10 

17 

14 

0 

13 

5 


15 

10 


5 

17 

13 

6 

0 

7 

7 

12 
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Magazines Read 

Table 8 gives the percentages of children reading various magazines in one 
month, It ig evident that the children of group 1 read more magazinea. 
Thirty-three per cent of the girls in group 4 had not read a magazine in a 
month, There are also indications that both the boys and girls in group 1 
read a greater variety ol magazines, particularly of non-fiction type. 

TABLE B 

PEBCEHTAGES OF CHIIDBEH BEADIMG MAGAZIJilS IN ONI MONTH 


Magazine 

GroupB 




Boys 

Girls 

Ail 

Boys 

GIpIb 

All 




Boy'E Life 

33 

0 

11 

44 

B 

3D 

40 

3 

20 

Ai. Boy 

52 

2 

19 

31 

0 

Ifl 

39 

2 

IB 

Open R'd.for Bays 

43 

2 

16 

31 

4 

20 

35 

3 

17 

Am. Girl 

5 

31 

22 

0 

29 

12 

2 

30 

17 

Sat. Evening Poai. 

19 

10 

13 

25 

8 

IB 

23 

9 

15 

Child Life 

14 

31 

25 

0 

a 

3 

5 

23 

15 

None 

5 

U 

11 

e 

33 

10 

7 

21 

15 

Good Housekeeping 

a 

21 

14 

6 

B 

a 

5 

17 

11 

Literary Digest 

10 

10 

10 

11 

B 

10 

Bl 

mm 

10 

Ladles Home Jr. 

5 

21 

16 

0 

a 

3 

■a 


10 


Books Read Not Required by Teacher 

Table 9 gives the number of books read in one month not required by the 
teachers. Group 1 children had read a great deal more. Thirty-five per cent 
of group 4 and but 3 per cent of group 1 had not read one book. Sixty-one 
per cent of group 1 and but 26 per cent of group 4 had read three or more 
books. More giila than boys had read two ox more books and of the girls in 
group 4, 46 pet cent had not read one book. 

TABLP 9 

PERCEHTAGES OF CHILDREN READING BOOKS HOT REQUIRED BY TFACHFB 


No. of books 

Groups 




Boys 


mgm 



mm 

Boys 

Girls 

All 

Q 

0 

5 

3 

ZB 

46 

35 


Bl 

10 

1 

19 

7 

11 

39 

B 

27 


■El 

10 

2 

24 

26 

25 

14 

6 

12 



16 

3 

24 

31 

29 

17 

29 

21 


^1 

25 

4 



mm 

0 

4 

2 




5 

■9 


mSm 

0 

4 

2 




6^ 

mm 


mm 

2 

1 

1 



HI 


Radio Programs Listened to and Liked 

5nly four chHdien said they did not like to listen to the radio at any 
time, Table 10 gives the percentages of children listening to various types of 
programs and the number of hours they listened each day. The children often 
gave two or three types as of equal interest, hence the table indicates the 
frequency of mention rather than first choices, The table shows that 66 per 
cent of the children listened an hour or mote a day and 11 per cent listened 
three hours or more. As many children studied with the radio on, they probably 
listed time so spent as both studying and listening to the radio. Humorous 
sketches were most popular, Popular music was liked by more group 4 than 
group 1 children. The table does not give data for sexes as the differences 


226 















HICKS AND HAYES: CHARACTERISTICS OF JR. H. S. CHILjDREN 


were not significant. 


TMJ; 10 

TIME SPENT LISTENING TO BADIO AND PBOGBAMS LIKED, IK 
FERCEHTAGES OP CHIlDBEN 



Groups 

i 

4 

in- 

Three houra or more 

11 

10 

11 

One to three houre 

61 

71 

66 

Leaa than one hour 

39 

29 

34 

Programs liked 




Humorous sketches 

86 

83 

S5 

Pleys 

40 

55 

47 

Popular music 

27 

62 

43 

Classical music 

16 

15 

15 


Attendance at Moviea and Pictures Liked 

Of the 123 children atudiedi 11 went to movies more often than once a 
week and 28 went less often than once a week. Ninety pel cent said they 
liked movies if they were the right kind. Table 11 gives the percentages of 
children liking different types of movies. The children gave the types of movie 
that they liked and these were then tabulated according to the classification 
given in the table. Group 1 children liked dramatic pictures better than group 
4, whereas group 4 children liked mystery stories better than group 1, More 
girls than boys liked romantic pictures, 

TABLE 11 

PEfiOPilTAGES OF CfllLTREK UKIiW MJTmJlT TYPES OF MOVIES 


Type of Movie 

Groups 



m 1 

■jgQI 


mm 


Iggg 

mm 




Dramatic 

52 

31 

37 

9 

e 

B 

25 

23 

?3 

Humorous 

24 

7 

13 

11 

B 

10 

16 

8 

11 

Mystery 

5 

5 

5 

14 

17 

15 

11 

9 

10 

Romantic 

0 

26 

17 

0 

4 

2 

2 

17 

9 

Juvenile 

0 

26 

17 

0 

0 



15 

9 


Children Who Like Parties and Can Dance 

As shown in Table 12^ groups 1 and 4 were similar in liking parties but 
more girls could dance (63 per cent as opposed to 66 per cent of the boys). 
The reasons most frequently given for liking parties were that they liked danc¬ 
ing and games, 


TABLE 12 

PEHCENTAGES OF CHIlDSKN VRO UKED PARTIES AND CODIJ) DANCE 



Groups 

-r 

1 



1 

i 


Like paities 
Can dance 

76 95 B9 

38 93 68 

B9 83 37 

69 83 76 

04 BB 87 

58 B3 71 
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Spccia.1 Chuma 

Seventy-seven pci cent of tlie children said they had a special chum. No 
group or 8CX differences were found. The chief leasona given for liking the 
chum were; likes the same games and apoita^ can do interesting things, and 
have known a long time. 

Apparently children are not really well aware of reasons for liking a chum 
for they evidenced difficulty in expressing reasons. 

Eighty per cent of the children said they liked to have a great many 
friends. A few said they preferred a few dose friends, Only 7 per cent said 
they liked to play alone. Seventy-nine per cent said they belonged to a play 
group or gang. Considering groups, 73 per cent of group 1 and 07 per cent 
of group 4 said they belonged to a play group. 

There are indications that group 4 children were somewhat more socially 
Inclined than group 1 children. 


INTBRESTS-SCHOOL 
Reasons for Liking the School 

No dear differences between groups or sexes were discovered in studying 
the anaweia to this question. The leaBona for liking the school moat frequently 
given by all the children in this study in older of frequoncy of mention were; 
liked the teachers, liked the school wwkj liked the social activities, liked the 
methods of teaching, liked the way the ochoo) was run, and liked the extra- 
class activities, 

aug^estions for Improving the School 

Many suggestions for improving the school were given but most of those 
were related to improvement of school discipline and routines, and to a better 
extra-class activities program, It is interesting that in general these children 
wanted the school to be orderly. Forty-one of the 123 pupils interviewed said 
they would piefei’better discipline in classes than now prevails. Even children 
with a record of misbehavior frequently expressed the belief that teachers ought 
to maintain good order, As one child said, “Teachers should be more strict; 
children will make more noise if the teacher lets them, but nobody really enjoys 
a noisy classroom.*' The suggestions of the children In group 1 were in gener¬ 
al more constructive and detailed than those of the children in group 4. Group 
1 children mote frequently mentioned matters pertaining to student government 
while group 4 children more frequently mentioned extra-class activities. 

Reasons for Working for Good Grades 

Table 13 was prepared by grouping the many answers of the children to 
this question, PiepaiaWon for college was mentioned moat frequently even by 
group 4 children. A high percentage of pupils in the Milne school go to college 
but many of the children giving this reason probably did so because it is “the 
thing to do” or at least to aay you are doing. Group 1 children frequently 
said they were working for good grades to please their parents and because of 
the satisfaction they got from the work. Group 4 children stressed preparation 
for vocations. Twelve per cent of this group said they were mainly concerned 
with getting through school. Of the 14 per cent who gave no reason many 
probably belong in this classification. Ik should be remembered that in gener¬ 
al the grades of group 1 children were much higher than those of group 4 
children so that they were achieving success in this way, whatever may have 
been their motives. The small number of children, especially in group 4, men¬ 
tioning satisfaction In the work, may indicate a lack of intrinsic motivation in 
much of the work. 
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TABLE 13 


REASONS FOR >fQRKIKG TO ftAKE GOOD GBADfS, IN PERCENTAGES OF 
CHILDBEN HENTIONIHG 



Groups 


1 

4 

All 

Reasons 

Boys 

Girla 

All 

Boya 

Girls 

All 

Boys 

Girle 

nr 

College 










preparatory 

VocaLional 

38 

24 

28 

38 

24 

Pfl 

43 

25 

33 

preparatory 

To please 

20 

11 

15 

30 

47 

47 

22 

31 

24 

parents or 
teachers 

33 

38 

37 

6 

B 

7 

17 

26 

20 

No reason 
Satisfaction 

U 

28 

26 

e 

17 

14 

13 

27 

19 

In the v^ork 

10 

36 

27 

9 

4 

6 

12 

23 

16 

CoFipetition 

Get through 

15 

12 

13 

B 

17 

14 

12 

8 

9 

school 

5 

0 

2 

17 


12 

12 

2 

7 

Avoid failure 

0 

0 

0 

6 


3 

2 

0 

2 


Subjects Liked and Disliked 

Table 14 gives the subjects the children said they liked or disliked most 
for groups 1 and 4 combined. Only subjects taken by all the children were 
included in this comparison. The data for groups 1 and 4 are not given 
separately as no clear differences were found. 

For the children as a whole no subjects were outstandingly popular or un 
popular. English was far more popular with the girls and mathematics with 
the boya, 

TABLE U 

SUBJECTS LmO ANB DISUKFD, IH PEBCENTAGES OF CHILDREN 




Liked best 



DlallAed most 



Boys 

Girla 

All 

Boys 



MatheniBtlcs 

25 

15 

19 

14 

24 

19 

English 

5 

26 

16 

26 

B 

17 

Social studies 

U 

9 

11 

9 

18 

14 

Science 

14 

6 

10 

12 

17 

15 

Other subjecte 
or none men¬ 
tioned 

42 

44 

44 

37 

33 

35 


The dislikes were in agreement with this trend. More boys disliked English 
than any other subject, whereas more girls disliked mathematics than any other 
subject, 

The reasons given for liking or disliking subjects were too indefinite to be 
very meaningful. There were, however, indications that subjects were liked if 
the children could get them easily, if they made good grades, or if they liked 
the teacher. Very few children said subjects were liked because they were 
interesting. 

Clubs Liked Best 

There were indications that the children liked best the clubs they planned 
and ran largely by themselves. They did not like teacher organized and domi¬ 
nated clubs. Clubs that involved outdoor activities were especially popular. 
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QfCtces in School Clilba 

Fifty-three per Cent of gioup 1 children held some office in a sct^ool club 
or achool organization at the time of this study, whereas 36 per cent of group 
4 children held offices. Boys held more offices than girls. 

Time Spent in Home Study Each Dav 

Table 15 gives the numbers of hours the children studied at home each 
day. Eighty-three per cent of the children studied two hours or less per day 
while 17 per cent studied more than two hours. Qroup 1 children studied 
somewhat less at home. Eleven per cent studied two hours or more, whereas 
25 per cent of group 4 studied two hours or more. 


TABLE 1$ 

TIME 3PEHT IH WM STUDY EACH DAY, IH PEIICFIITKDES OF CHILDHEM 



Groups 


. 4 . . 

All 

3» 

0 

4 

2 

2 to 3 

11 

18 

15 


41 

44 

43 

1- 

40 

34 

40 


INTERESTS-VOCATIONAL 


Vocational Choices 

Table 16 shows that in general boys chose engineering, medicine, and 
farming most often with 26 per cent undecided. Girls chose teaching, com- 
merlcal work, and nursing most often. 

TABLE 16 

VOCATIONAL CHOICES, tH PESCEHTAGES OF HUHBEH OF CHlIDREH 




Grou 

_ 









■■■■ 

All 




mm 


Boys 

Glrle 

No choice 

38 

7 

19 

13 

26 

9 

Teacher 

0 

38 

0 

42 

0 

40 

Engineer 

Btenographer 

10 

0 

33 

0 

25 

0 

or secretary 

0 

12 


33 

0 

17 


14 

0 

11 

0 

12 

0 

Kurse 

0 

7 

0 

B 

0 

B 

Farmer 

14 

0 

6 

0 

9 

0 

Others 

24 

36 

31 

4 

n 

26 


More boys in group 1 than In group 4 were undecided. Group 4 hoys 
were especially frequent in the selection of engineering, Thirty-three per cent 
of group 4 girls and 12 per cent of group 1 girls selected commercial work. 
Group 1 girls had a wide variety of scattered choices as indicated by the fact 
that 36 pet cent chose occupations other than the ones moat frequently given 
as listed in the table. Only 4 per cent of group 4 girls had other choices. 

The data secured hy the question relative to parents* vocational choices, 
was compared with the children*a choices, 'Hiirty-two per cent of the parents 
had not made a choice according to the children, 31 per cent agreed with their 
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children, 27 per cent were willing loi the child to follow his own choice and 
10 per cent disagreed with the children's choices. Group and sex differences 
were alight. 


INTERESTS-RELIGIOU3 
Church Memberahip and Attendance 

Eighty per cent of the children belonged to church with sex and group 
differences negligible. 

As to attendance at Sunday school or some other religious school, 76 per 
cent often went, 4 per cent went sometimes and 17 per cent seldom went, 
Seventy per cent of the boys as compared with 91 per cent of the girls went 
often or sometimes. There were no group diffeiencea. Seventy-two per cent 
of all the children said they liked to go. Seventy-nine per cent of the girls 
liked to go and 66 per cent of the boys. For the groups, 60 per cent of 
group 1 and 65 per cent of group 4 liked to go. The Indications are, that 
the girls went more often and more often liked to go than boya and that while 
both groups went about equally often, more of group 4 liked to go. 

The reasons most frequently given for liking to go were that the lessons 
were interesting, they liked the teacher, they met theli. friends, they learned 
something, and they met nice people. 

When asked why they went to church, 61 per cent said they enjoyed it, 

26 per cent said because they were in the habit, 22 per cent said theli parents 
sent them, and 9 per cent said they felt it was a duty. Again the indica¬ 
tions are that more of group 4 children than group 1 went and more of them 
liked to go. 


EMOTIONAL AND IMAGINATIVE LIFE 


Worries 

Thirty-nine per cent of the children said they worried about various things. 
School work was the cause given in most cases, although a few children said 
they worried about members of the family who were ill and about their own 
health. More of group 4, and especially the girls, said they worried about 
school work. This not surprising as, in general, their school success was not 
nearly as satisfactory as that of the children of group 1. The tests and ex¬ 
aminations seemed to be the chief source of worry with Inability to do the 
work also a common source, especially in group 4. Seven per cent worried be¬ 
cause they could nob keep up with home work. 

Admittedly the term "worry” is indefinite and it is unsafe to make any 
very definite conclusions upon the basis of the response of the children to the 
questions asked. Their answers, however, may Indicate certain trends. 

Fears 

About 60 per cent of the children said they were afraid of something. 

In order of frequency of mention the fears were; snakes, dogs, the dark, 
storms, accidents, high places, strange noises, being alone at home, burglars, 
and the unknown. 

Anger 

The things that made them most angry were mentioned in the following 
Older of frequency; being teased, people unfair to them, a sibling taking their 
property or imposing on them, people lying to them, things not going right, 
people being sarcastic, and people being bossy. 
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Dieama 

Elghty-one pei cent of the children said they seldom had dreams, 17 pei 
cent sometimes had them and 2 per cent had them often. 

The things most frequently dreamed about in order of frequency of men¬ 
tion were: falling^ scary movies, being hurt, animal alter them, kidnapping, 
something they had read, and dreams that were not remembered. A great 
variety of thinga were given leas frequently. 

Imagination 

Table 17 gives the percentages of children who said they liked to sit and 
imagine things. Such data are of course quite unreliable due to the vagueness 
of the term. The data seem to Indicate, however, that the children In group 
1 were more inclined to be imaginative than those In group 4, Also girls were 
more imaginative than boys. 


TABLE 17 

PERCENTAGES OF CHILDHEH WHO LIICED TO IMAGINE THINGS 


Grouoe 


4 1 

All 

Boye GItIb All 

Boys Girls Mi ' 

Boys, Girls All 

67 81 76 

50 75 60 

56 79 68 


Table 18 gives the things the children said they liked best to imagine. 

The gills moat frequently liked to make up stories to play while the boys liked 
to Imagine themselves as grown up. 

TABLE 18 

WHAT CHILDREN LIKED BEST TO IMAGINE, IH PERCENTAGES OP CHIUIBIJI 



Boys 

Girls 

All 

Make vp slorlea to pUy 

16 

53 

35 

When they ere groinn up 

28 

38 

33 

Traveling 

5 

8 

7 

Inventions that nsy le made 

11 

0 

5 

Hake up games 

7 

2 

/, 

Winning fame 

5 

2 

2 

Happenings on other plsnets 

JS 

2 

2 


Original Writing 

Sixty per cent of group 1 children and 40 per cent of group 4 children 
said they had written original stories, poems, and music, In both groups the 
girls had much more frequently done so than the boys, 

Wishes 

The children gave a great variety of specific responaes when asked the 
three things they would most like to have. In Table 19 these are grouped 
under the general headings indicated. The figures indicate the percentages of 
children wishing one or more of each type. Ownership of things was most 
frequent for boys and girls, with all the boys and 00 per cent of the girls 
wishing for something which came under this heading. In matters of travel 
and emotional security, the girls' wiahea were considerably more frequent than 
the boys. 
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TABLE 19 

TYPE OF WISHES, IN PERCEHTAGES OF CHIIJ3SEN, WISHING ONE 
OH MORE OF FiCH TYPE 


Type 

Boys 

Qirla 

All 

Ownership 

100 

S5 

92 

Self development 


24 

25 

Travel 

IB 

29 

23 

Vocational 

11 

15 

13 

Economic security 

40 

32 

35 

EmoLionel aeourtty 

7 

IB 

13 

Pleaaurea 

9 

i 

8 

Health 

7 

12 

10 

Altruletio 

2 

6 

5 

Escapes 

5 

0 

2 


MENTAL AND PHYSICAL HEALTH 
Sickneas and Accidenfca 

Thiity per cent of the children had been sick in bed during the previous 
six months and 34 per cent had at sometime had an accident or serious illness. 
The percentages Vi^ere approximately the same for groups and aexes. 

Examinationa bv Doctors and Dentlata 

Forty-seven per cent of the children had been examined* by a doctor out¬ 
side of school within the previous six months. Fifty-six per cent of group 1 
children and 40 per cent of group 4 children had been examined. 

Seventy-alx per cent of the children visited a dentist twice or more a year, 
10 pet cent when needed, and 14 per cent never visited a dentist. 

Sleeping Conditions 

Eighty-three per cent of’the children slept in bed alone and 60 per cent 
in room alone. No group or sex differences were found, 

Eating Habits 

Approximately 70 per cent of the children said there were some foods they 
particularly disliked but 30 per cent said they sometlmea ate these foods, 

Eighty per cent had eaten between meals the day before the interview, 
usually after school in the afternoon. Thirty-five per cent had eaten before 
going to bed. 

There were no especial group or sex differences in eating habits except 
that a somewhat higher percentage of boys than girls ate between meals dur¬ 
ing the day. 

Amount of Sleep 

Table 20 shows the average number of hours sleep a night for one week. 
Fifty-eight per cent of group 1 children got ten or more hours of sleep a night 
as did 37 per cent of group 4. An examination of the variation for different 
nights showed that about 90 per cent of the children interviewed had fairly 
regular hours. 


PERSONALITY RATINGS 

As previously stated, the 2b0 children in this study were rated by fcheii 
teachers on the Hayes, “Scale lor Evaluating the School Behavior of Children 
Ten to Fifteen.” Each child wag rated by each of his teachers so that the 
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TABLE 20 

AVEBAGE MER OF HOURS SLEEP A NIGHT, IN PERCENTAGES OF CHIIDPFH 



Groups 



1 



4 



All 


Hoars 

floya 

Girls 

All 

Boys 

mtmm 


Boya 



11+ 

n 

0 

0 

0 

4 

2 

0 

2 

1 

10-11 

Bl 

54 

58 

JO 

44 

35 

44 

50 

mSm 

9-10 

mm 

45 

42 


50 

6o 

55 

47 


e-9 

0 

0 

0 

4 

2 

3 

1 

1 



average number of ratings for each child was approximately four. Thus the 
total number of ratings was about 1000. 

Table 21 gives the percentages of children whose rating scores were above 
and below the medians for the children used to establish norms by Hayes, 
These are given for total scores on this 100 item scale and for each of the 
eight sub groups of Items. Boys and girls arc given separately and combined 

TABLE 21 

PERCEHTAGIS OF CHILDREN VHOSE PERSONAUTT RATING SCORES VERF ABOVE 
OR BELOW THE NORM MEDIAN ON THE HATES RATING SCALE 


M)ov« or 

Below Median 

Groups 

1, 

Boys 

Groiipe 

2, 3, and 4 
combined 

Girls All 

1 

_4__ 

Boya 


Airi 

Boya 

Girls 

Alin 

Total Personalllv Scores 



02 

97 

93 

MM 


Bl 

mm 


Bl 


18 


7 



^1 

Wsm 


Ba 

Releliona bo others eenerallv 




MM 


50 

IBfi^B 

Bl 


BB 


lisfll 


wm 

la 

150 

50 

El 


Bl 

22 

Resnecie for rishts of others 


BB 


Bl 


MM 

IB 

40 

6? 

52 


1^ 

■9 

Mm 

72 

mM 

wm 

60 

38 

48 

Helollons to Teachers 

Above 

N 


MM 

MM 


MM 

BB 



Below 



wm 


mm 

■1 

■9 



Relationa lo other Puoila 

Above 


KB 



BB 

IB 

msM 

KB 

Mi 

Below 


HH 



■■ 

Bl 

iBM 

BB 

H 

InlUnlive 



mM 

■■ 


WBM 


MM 

BB 

Bl 


\mm 

■■ 

■9 


mm 

n 

mm 

BB 

B9 

Health Habits 

liiBH 

% 

■n 



mm 

IB 

WEM 

BB 


1 

24 

■9 



■■ 

mm 

BB 



General TntereaU 


■9 

B9 

Bl 

Bl 


mm 


mm 

Ba 


\Wm 

mm 

MSm 



Bl 


BB 

■ 

Study Habits 


mi 

■h 

Bl 


BB 

Bl 

lEKB 

HB 

Ma 


■9 

■■ 

Bl 




wm 

mm 

m 
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for groups 1 and 4 and for the four groups combired. 

For the total group of children 69 per cent were rated above the median 
norm on total score. On the sub groups of Items the children were rated 
especially low on “Relations to Teachers” and comparatively low on “Respect 
for Rights of Others.” 

On total score and on every sub group of items the boys were rated lower 
than the girls with the same general trend with respect to groups of items as 
for hoys and girls combined. The girls were rated higher particularly on Health 
Habits, Study Habits, and Relations to Other Pupils. While ratings are not to 
be considered as giving a very accurate portrayal of personality, certainly the 
data presented here indicate that, as judged by the teachers, the boys were not 
making on the average nearly as satisfactory adjustments as the girls. The 
cause may lie in the failure of the school to establish an environment as suit¬ 
able for boys as for girls or it may reveal a tendency for women teachers, as 
most of the raters were, to rate girls higher than boys. Whatever the cause 
or causes, the consistent differences should challenge the careful consideration of 
those responsible for planning the educational environment of adolescents, 

Comparing group 1 and group 4 children, a striking difference is found 
between the percentage rated above the median norm on total personality score 
and on all sub groups of items. Apparently, with respect to all types of be¬ 
havior relating to school situations the group 4 children were considered inferior 
in their adjustments by the teachers who rated them. These were children who 
were not succeeding very well in scholarship in the school, whose intelligence 
quotients were comparatively low, and who were considered relatively low in 
personality adjustment when the groups were first made up, It is not sur¬ 
prising then that they should be rated so much lower on this scale than group 
1 children, who were selected on the basis of good adjustments to school situ¬ 
ations. It is interesting to speculate whether group 4 children are generally 
more poorly adjusted to life or whether the school is not adapted to them. 


HEALTH RATINGS 

As a part of the regular health program of the Milne School each child is 
given a thorough physical examination by the school physician near the begin¬ 
ning of each school year. In addition to the detailed recording of the results 
of the examination, each child Is given a general health rating, A rating of 
A indicates excellent health and freedom from physical defects, 3 indicates good 
health, 0 Indicates fair health, D indicates poor health, and E indicates very 
poor health. 

The percentages of the 250 children given the various health ratings at 
the beginning of this study were as follows: A, 29 per cent; B, 45 per cent; 
C, 22 per cent; D, 3 per cent; E, 1 per cent. There were no significant sex 
or group differences. While the ratings are too general to be considered as ob¬ 
jective evaluations, they furnish indications that in general this was a group 
of children who were in good health and relatively free from serious defects. 

The percentages of all children included in this study, with the various 
physical defects indicated were as follows: underweight, 17 per cent; eye 
defects, 13 per cent; defective tonsils, 10 per cent; dental defects, 10 per cent; 
overweight, 5 per cent; ear defects, 3 per cent; heart defects, 2 per cent. 
These defects were found in approximately the same frequency in both boys 
and girls except that 16 per cent of the girls had defective eyes and but 9 
per cent of the boys. 

For groups 1 and 4 the frequency of defects was also approximately the 
same except for eye defects, Seventeen per cent of group 1 had eye defects 
but 7 per cent of group 4. In these two groups sex differences were not found. 
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bookkeaping, and typingl, but there weia not more than 7 atudenta in any one 
of these classes from groups 1, 2, 3, and 4 combined, so they are nob included 
in Table 23, 


TABLE 2J 

HAWS IN SCHOOL SUBJECTS FOB ONE YEAH 





GrouDfl 





Groups 1, 


end 4 





i 



4 



boya 



Girls 



All 


Subject 

Wo. 

Hed, 

« 

Wo. 

Hed. 

« 

No. 

Hea. 


No. 

Hed. 

ij 

Ho. 

Med. 

T 

Latin 

25 

83 

5.7 

10 

65 

4-6 

26 

68 

7.6 

56 

75 

6.7 

82 

74 

6.5 

French 

19 

B6 

5.8 

6 

66 

6.0 

22 

79 

S.2 

39 

84 

6.7 

61 

62 

6.0 

Hiabory 

11 

85 

U 

16 

77 

6.8 

26 

85 

6.6 

26 

63 

5.6 

54 

04 

6.3 

Clvica 

10 

88 

2.7 

11 

76 

2.6 

15 

61 

4.2 

27 

86 

3.8 

42 

04 

4.5 

Hath 

51 

91 

A.7 

48 

% 

5.0 

B1 

82 

6.9 

121 

84 

7.5 

202 

83 

7.2 

Fngliah 

62 

90 

3i5 

57 

78 

3.4 

99 

81 

5.1 

143 

86 

5.0 

242 

04 

5.6 

Art 

Industrial 

18 

85 

6.8 

21 

78 

2.5 

35 

80 

4-2 

50 

84 

5.0 

65 

81 

4.2 

Art 

n 

86 

3.7 

30 

80 

3.0 

51 

81 

2.7 

72 

04 

3,0 

133 

03 

3.4 

Science 

Social 

a 

90 

/..3 

43 

81 

5.1 

75 

84 

5.5 

99 

83 

4.9 

174 

04 

5.1 

Studies 

Social 

30 

90 

1.9 

29 

79 

2.8 

49 

85 

4-3 

69 

35 

5.0 

118 

85 

4.7 

Language 

15 

92 

4.4 

U 

83 

3.0 

22 

85 

4.9 

36 

87 

4.6 

58 

66 

4.1 


Table 2i shows the percentages of children skipping or repeating one or 
mote grades in the first six grades. More children in group 1 than in group 
4 skipped grades, 

TABLE 2i, 

PERCmAGES OF CHlUJREH BEPEATIHG AND SnPPING ONE OB WORE GRADIS 
IN THE nBST SIX GRADES 



Groups 

Groups 

1, 2, 3. and 4 ^ 

I 


Boys GItIb All 

Boys Girls All 

Boys Girls All 

Grades skipped 
Grades repealed 

33 36 35 

10 5 6 

8 4 5 

22 13 10 

20 22 21 

16 ft 11 


For all gtoupe combined, 20 per cent of the boys had skipped grades and 
16 per cent had repeated grades. Of the girls 22 per cent had skipped grades 
and B per cent had repeated grades. Here again is evidence that the girls ad¬ 
just to the school program better than the boys, since fewer of them had to 
repeat grades. 


SUMMARY 

The data reported In this study will be aummarlzed under three headinga; 
general trends, sex differences, and group differences. (Leadership group 1 
compared with leadership group 4.) 

I General Trends 

1. The children in this study generally came from homes with a high 
occupational gtatua in which the average number of children was 2.4. 

2. The median l.Q. was 115. 

3. Fifty-six per cent of the homes had 125 or more books in the home. 
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4i The children spent an average of 6.4 nights a week at home, usually 
listening to the radio, reading, or studying, If not at home they most fre¬ 
quently went to the movies, visited friends, or had a date. 

5. They much more frequently told their troubles and joys to their mother 
than to their father. 

6. They thought their mothers were much more often nervous than their 
fathers. 

7. The methods of discipline most often used by their parents were: 
reasoning, scolding, and depriving of pleasures. 

B. The things the children did that their parents disliked mmt were; 
coming home late, quarreling with siba, teasing sibs, and disobeying parents. 

9. About 60 per cent of the parents played some games and sports with 
theli children. 

10. Most of the children helped sqme with the work at home such as set¬ 
ting the table, tunning errands, and caring for their room. 

11. Half of the children had an allowance. Sixty-one per cent earned 
some money. 

12. Sports and reading were the out of school activities liked best, Swim¬ 
ming was the most popular sport. 

13. A majority of the children had read a good many books and magazines 
not required fey the teachers. 

14. Humorous sketches were the moat popular radio programs. 

15. The children went to the movies on average of about one night a 
week. Dramatic and humorous movies were liked best. 

16. Most of the children could dance and liked to go to parties, 

17. The children wanted the teachers to keep good order in the classrooms. 

16. Clubs which were not teacher dominated were liked best. Clubs in¬ 
volving out door activities were especially popular. 

19. Eighty per cent of the children belonged to church. A majority of 
them went to Sunday school regularly. 

20. The most frequent source of worry was school work. 

21. The most frequent feaia were: snakes, dogs, the dark, and storms. 

22. The things that made the children most angry were: being teased, 
people being unfair to them, and a sib imposing upon them. 

23. The children dreamed most often of: falling, scary movies, and being 

hurt. 

24. The wishes they expressed were most often for material things. 

25. Seventy per cent of the children had food dislikes. Eighty per cent 
ate between meals. 

26. About 90 per cent of the children had fairly regular sleep habits, and 
9fl per cent got from 9 to 11 hours sleep a night, 

27. Sixty-nine per cent of the total group of children were rated above 
the median by their teachers on the Hayes Personality Bating Scale, They 
Were rated lowest on items concerned with relations to teachers and respect fox 
rights of others, 

2B. On the health ratings, 29 per cent were rated A; 45 per cent, B; 

22 per cent, C; 3 per cent,D; and 1 per cent, E. The most frequent physi¬ 
cal defects were: under weight, eye defects, defective tonsils, and dental de¬ 
fects, 

29. Marks on school subjects were fairly comparable for all subjects except 
that the average mark for Latin was much lower than for any other subject, 

II Sex Differencjs 

' The data indicate that the boys in this study as compared with the girls; 

1. Went out more evenings. 

2. Played more often on vacant lota and in the streets. 
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3. Moie often earned some money. 

4. Had organized more and gangs. 

5. Held more offices in clubs, 

0, Expressed engineering as the first vocational choice, more often, 

7. Liked studying mathematics better. 

0, Made more verbal responses In the classrooms indicating command of 
subject matter and both desirable and undesirable aggressiveness. 

9, Had mote often repeated school grades. 

The girls as compared with the boys: 

1, 'Were at home more evenings. 

2 1 Read and studied much more, 

3. Played in backyards more often. 

4. played more with siba. 

5. More often told their mother their troubles or joys. 

6. More often had an allowance, 

7. Liked reading better. 

Q. Liked romantic movies better. 

9. More often could dance, 

10. Liked studying English better. 

11. Gave teaching more often as the first vocational choice. 

12. ‘Worried more about school work, 

13. More often .said, they liked to imagine games to play. 

14. Had done more creative writing. 

15. ‘Were higher on total score on personality ratings and on all sub 
groups of Items. They Were especially high as to health habits, study habits, 
and relations to other pupils, 

16. More often had eye defects, 

17. Had higher school marks in all subjects but history, science, and social 
studies. In these they were about equal to the boys. 

16. Had more often skipped grades in school. 

Ill Group Differences 

The data Indicate that group 1 as compared with group 4! 

1. Had more girls in proportion to boys as selected on the basis of com¬ 
bined measures of intelligence, school achievement, and personality. 

2. Had a higher median intelligence quotient (125 as compared with 107); 
a higher reading quotient (131 as compared with 101); and a higher arith¬ 
metic quotient (133 as compared with 121). 

3. Had parents who read more magazines of a substantial type, 

4. Were at home more eVenings. 

6. Studied and read more magazines and books. The variety of reading 
Was also greater. 

6, Visited with friends more often. 

7. Played more with slba, 

B. Held more offices Ih clubs and had organized more clubs and groups. 

9, Liked dramatic movies better. 

10. Made more constructive suggestions for improving the school, 

11. More often worked to get good grades to please their parents. 

12. Had a wider variety of vocational choices, 

13. Were more imaginative and had done more creative writing. 

14. Were rated higher with respect to all types of behavior included on 
the Hayes rating scale, 

15. Had more eye defects. 

10. Had higher school marks. The differences were greatest for Latin 
and French, 

17. Had skipped more grades in school. 
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ASPECTS OF LANGUAGE DEVELOPMENT: THE GROWTH OF 
LOQUACITY AND VOCABULARYI 

ARTHUR T. JERSILD AND RUTH RITYMAN^ 


This study deals with the growth of talkativeness and vocabulary during 
preschool years. The subjects were 86 two- to five-year-old children, above 
average in intelligence, enrolled in the nursery schoolg of the Child. Development 
Institute during the period from 1926 to 1934. In the case of 73 children, 
the data include a verbatim record of the language used by the child during 
ttiree mornings in the nursery school, representing approximately nine hours; 
each of the remaining 15 children was observed during two mornings» or for a 
period of about six hours. 

These language recordSi which include what amounts to a rather lengthy 
booklet for each child, have been compiled under the auspices of the Child De¬ 
velopment Institute. The data they contain may be approached from several 
angles. This study deals primarily with amount of talking and size of vocabu¬ 
lary as related to each other and to such factors as age, sex and intelligence. 

An earlier study by Fisher, ^ based upon data available at the time for seventy- 
two of the present 66 children, dealt mainly with an analysis of sentence 
structure and with the egocentricity and sociability of children as revealed by 
therr language.^ In an earlier study by Caille^ a number of the records were 
analyzed in an investigation of resisknt behavior; and the records were used 
also as a supplement to Murphy^s study of sympathy, 0 and they are being 
analyzed from other points of view in a study, now in ptogrees, by Peterson 
of imaginative behavior and in a study by Fite and Jersild of children's ad¬ 
justments in the nursery school.*^ 

Nature of the Data . The methods used in gathering the data have been 
described by Fisher, and need only be indicated briefly here. During each of 
the different days devoted to a given child, the child was followed by a person 
who was experienced both as a stenographer and as an observer of children. 

The child was observed from the time he entered school In the morning until he 
had finished his lunch and was ready for his afternoon nap. All Yocallzations 
or remarks made during this time were recorded exactly as they sounded to the 
observer. The record also included an account of the situation in which each. 
Item of language occuiied, of the language or behavior of playmates or of 
teachers, and of other events transpiring in the child's environment. An effort 
was made to complete all three of the records for each child within a single 
week, In seventy-one per cent of the cases, all records were completed within 
a Week or less, but in the remaining instances, more than a week Cand as 

^rhls study was conducted under tli« auspices ol the Child Development Instltuts. Ttie autli- 
ora are Qraterul to Dr. Lois Hayden Ueek, Director, for aid iri condiictins this study, and to 
Dr. Saul D. Sells lor statistical analsnance. They acknowledt^e also the aid of Yrorkers. sup¬ 
plied hy the Works Prostraaii Adiilnlatmtion, under cue ciaaalllcatlon Project number 6B-H7-E9S, 
Sub-project 10 , In tabulating the data. 

^Prom Teachera College, Columbia Unlveralty. 

^Plsher, li. S. Language (Bttsrns ot preschool children. Child Development Monographs, No. 
IB, 1934. BQ PP- Ihiraau oI Pubilcotlma, Teachers College, Columbia University. 

^Thls taper raters to only a limited liunber of studies of language, For an excellent re¬ 
view of earlier literature, the reader la referred to McCarthy, d. Unguage daveiopirent, 

Chapter IX In A Handbook of Child Psychology (C. Murchison, editor), pp. 270-316. Worcester, 
h^ss.; Clark University Press, 1931. 

^Callle, R. K. Resistant behavior of preachooi children. Child Deveicprienc Monographs, 

No. 11 , 1933 , 142 pp. Bureau of PubllcatlcDS, Teachers Collegs, Columbia UiiJveraicy. 

^Murphy, L. B-i Social Behavior and Child Peraoiialliy. New York; Columbia university, 

1937, 344 PP- 

"^Jersild, A. T. and Fite, M, D. The influence of nursery aohool experience on children’s 
social adjustiflenta. (Unpublished) Tor brief suraiary, sea Jersild, A. T. and Fite, M. D. 
ClUldren's social adjustments In nursery school. J. Bxper. Educ., Deceriiteri 19371 PP. 
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much as a month) transpired between the first and final record. 

These stenographic records were subsequently typed in a three column ar¬ 
rangement: one column showed the elapae of timei another gave an account of 
the general situation in which the diild was located, and of speech and be¬ 
havior of other children and adults in the situation, and the third reproduced, 
verbablm, the speech of the subject. 

Subjects. Table 1 shows the distribution of the subjects according to age, 
seji, and I.Q. Several I.Q. ratings were available for most of the children, 
but in each case the rating that was used was the one obtained in the mental 
teat nearest in date to the time when the child^a language was being recorded. 

It can be seen from Tabic 1 that the children, with an average I.Q, of 
132, are quite above average in intelligence, and therefore are more representa¬ 
tive of bright children than of children of normal intelligence. Most of the 
children likewise were above average in socio-economic status. Although the 
l.Q.^a are on a high level, it still is possible to study the data in terms of 
chronological age and mental age, especially since the various age groups (with 
the exception of the two subjects in the range from 60 to 65 months) aie quite 
similar in average I.Q. 

Method of Tabulation. This report is based mainly on two tallies, (1) a 
count of the total number of words spoken by the child, and (2) a count of 
the total number of different words used. In making the first-mentioned counii 
a tally of one was allowed for each word, whether that word was used once 

TABLE 1 

DISTRIBUTION OF CASES BY AGE, SEX AND I.Q.^^ 


ige Range to 
Neareet Uonth 

Soya 

N 

Mean IQ 

Girls 

H 

Mean IQ 

All 

K 

Mean IQ 

5.D, 

18^23 

1 

125 



1 

125 


24'29 

3 

116 

6 

136 

11 

130 

16.2 

30^35 

11 

125 

9 

139 

20 

131 

17.03 

24-36 

14 

123 

17 

137 

31 

131 

16.4 

3&-41 

10 

125 

12 

136 

23 

131 

16.1 

42-47 

13 

133 

13 

136 

26 

136 

14.1 

36-47 

23 

130 

25 

136 

48 

133 

16.2 

48'^63 

3 

130 

2 

120 

6 

129 

10.8 

54-59 

1 

13B 

1 

156 

3 

147 

B.6 

48-59 

4 

133 

3 

130 

7 

139 

19.1 

60-65 

1 

116 



1 

U6 


66-71 








60-71 

1 

116 



1 

116 


Total 

43 

127 

45 

137 

00 

132 

16.80 


* IQ,’a MO baaed on the Kuhliftarm-Blnet scale, except tn tie case of plx 
children, distributed among the varloue age groups, whose Bcoree were 
based on the Minnesota Preschool scale. 
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or many times. For example, if a subject said ‘‘no” ten times, “yea” three 
times, and “boy” once, the score would be Cl) 14 for number of words apoketi, 
and (2) 3 for number of different words used. Totals were computed for each 
morning's record as well as for the entire series of records available in the case 
of a given child. The value for total number of words spoken during three 
mornings represented simply a cumulative total of the records of the separate 
days, but the count of the total number of different words used during two or 
three mornings represented again a tally of one only for each word, whether it 
occurred once or often in one or all of the separate records. 

In counting the number of different words used, no proper nouns were tal¬ 
lied; plural forms were not tallied ifnless the singular had not been used; vari¬ 
ants of verbs, adjectives and pronouns were not counted as separate words un¬ 
less they were irregular or if the roots of the word weje changed; childish forms 
of the same word were Counted as different words (i.e,, mother, mfi.mmy); 
two or more words representing a single concept counted as one word Ckiddle- 
kar); childish designations were counted (“choo-choo” for train); incomprehensible 
words Were not counted; slang expressions were counted; contractions of verbs 
and negatives (can't, won't) were counted as one word (except as noted else¬ 
where In this paper); each part of a verbal combination was scored as a separate 
word (e.g., “have been playing" represents three items). In the count of total 
number of words spoken, a tally of one was given to each word, or each gram¬ 
matical form of a word, each time it recurred (with the exception that contrac¬ 
tions were counted as one word). 

Internal Consistency of the Data. To measure the consistency of the data 
and thereby to obtain some indication of the adequacy of the sampling repre¬ 
sented by the available language records, correlations were computed between 
scores on different days. The correlation between total number of words spoken 
the first and the second day, in the case of 66 children, was .77 j; .08; the 
corresponding coefficient for total number of different words used was ,62 4 
.06, Similar correlations between the records of the second and the third, and 
the first and the third days likewise yielded coefficients above .70 ox ,60. With 
the factor of age partialled out, the coefficients obtained when the smtes of the 
first and second days combined were correlated with the scores of the third day 
were .79 for number of words spoken and .74 for number of different words 
used. 


RESULTS 

Changes with Age. The increase in sheer quantity of speGcb Is perhaps 
the most obvious indication of the rapid development of language during the 
early years of childhood. The tables that follow indicate the rate of this in¬ 
crease with age, and compare the change in amount of talking with increases 
in size of vocabulary. Table 2, which is based on all the subjects in the study, 
shows the number of words spoken and the number of different words used per 
three-hour period at tii-monthly, half-yearly and yearly chronological levels. 
Table 3 shows corresponding results when children are classed according to 
mental age. 

Table 2 shows a rapid increase with age in amount of talking and in 
number of different words used. 

Irregularities in the tri-monthly averages and in tbe averages for children 
over four years old, all of which include smaller groups of children, indicate 
that individual differences may be so pronounced as to overshadow age trends.^ 

®TJia subject o! Individual dlTfer^rces will be uouched upon again at a uter pDjnC.. Tc 
nay be said here, Incidentally, that coiditions whleh ralghc cause a riuctuatlon wlttilii a single 
Cblld's behavior rro;n day to day were controlled as far as possible while the d&ta were being 
collected. Wo records were taken If ft child's condition seemed abnormal In any way, aa ranl- 
lesced by apparent unusual fatigue, crying apella, temper tantrums, the effects or recent Ill¬ 
ness, etc. 
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The laige variation among individual children ia shown eyen more clearly In the 
range of the scores at Various age levels. One of the children at 27-29 months, 
for example, has a score of 729 words spoken, as compared with a score of 
only 322 for one of the children In the group aged 4B-50 months; again, a 
child at 24-26 months scores 112 in number of different words used during 
three hours as compared with a score of 102 for one of the children at 48-BO 
months. 

According to Table 3, there is a sharp rise in number of words spoken 
and number of different words used at half-yearly chronological age intervals 
from 24 months to 47 months; but the sharpest acceleration appears from 24 
to 41 months, In Table 4, it appears that there is a marked increase in 
verbosity and vocabulary with mental age from 27 months to B9 months, with 

TABLB a 

DEVELOfflENT OF VERBOSITY AHD TOCABOUBY AS HEUTED TO MENTAL ADB 

Ueui and median nimber of worde apakan and dirferont verda used per three hours by 
86 info- to flTe-year-old ohildraa, ranging from 27 to SB montha in mental ogB, 


Uental Ago-ffoTlT Voi of Horde Spokoo l^) Ho. of Uirrerent iflorda UaeJ, Xh) 

In tfontha Chlldron P»n|iie Moan Madlim Bangs _ Moan Mediae, 


Trlnnonthly 


27-2B 

3 

202-299 

246 

243 

61-105 

72 

60 

30-32 

4 

99-512 

334 

362 

36-112 

76 

77 

33-38 

3 

236-434 

304 

241 

70- 82 

76 

76 

3d>a6 

8 

312-1262 

620 

463 

57-195 

115 

116 

36-41 

3 

716-1620 

1236 

1370 

165-273 

236 

247 

42-44 

7 

212-1760 

900 

979 

88-254 

105 

159 

48-47 

11 

332-1606 

707 

682 

117-264 

167 

171 

49-60 

4 

631-1664 

1024 

961 

164-275 

209 

200 

61-69 

8 

793-2686 

1461 

1472 

194-295 

247 

250 

64-66 

6 

322-2162 

1444 

1483 

102-'344 

268 

283 

67-69 

8 

1436-3064 

2066 

1863 

273-633 

366 

318 


6 

1316-2212 

1642 

2042 

284-394 

323 

239 

63-66 

4 

396-2289 

1300 

1267 

111-386 

254 

260 

66-68 

3 

1036-1843 

1620 

1679 

210-340 

292 

28b 

69-71 

2 

899-1370 

006 

985 

107-262 

166 

IBS 

72-74 

2 

1384-2664 

2024 

2024 

256-376 

331 

331 

76-77 

1 

_ 

1737 


- 

329 

<• 

78-80 

0 


. 

- 

- 

- 


01-63 

2 

714-1976 

1346 

1640 

104-369 

262 

262 

84-66 

1 

- 

1426 

- 


337 

- 

Half-yearly 

24-29 

3 

202-229 

240 

243 

61-105 

72 

60 

30-36 

7 

99-612 

SZl 

199 

3B-112 

76 


36-41 

11 

312-1620 

786 

716 

57-273 

148 

132 

42-47 

IS 

212-17S0 

S6Z 

646 

66-264 

174 

172 

46-63 

12 

613-2606 

1316 

1247 

154-293 

234 

236 

64-69 

16 

322-3004 

1765 

1713 

102-6&2 

312 

295 

60-66 

10 

396-2290 

1626 

1603 

111-394 

290 

316 

66-71 

6 

699-1843 

1306 

1370 

107-349 

243 

262 

72-77 

3 

1384-2664 

1920 

1737 

20B-376 

330 

32b 

76-63 

2 

714-1978 

1946 

1346 

184-359 

262 

262 

84-66 

1 

- 

1426 

- 

- 

337 

- 

Yearly 

24-36 

10 

99-612 

299 

271 

ao-iis 

74 

7b 

36-47 

29 

212-1780 

834 

729 


164 

168 

48-69 

20 

322-3064 

lose 

1403 

102-552 

279 

274 

60-71 

16 

396-2209 

1619 

1376 

107-394 

2S0 

289 

72-63 

6 

714-2flS4 

1696 

1737 

164-376 

308 

329 
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the sharpest rise occurring at the mental age range from 36 to 53 montha. 

The fact that there is little or bo increase in the upper age levels, within the 
present narrow range (after the fourth year of chronological age, and after the 
fifth year of mental age) is due, in part, to the fact that some of the older 
children were enrolled in kindergartens, but the results show a deceleration in 
the rate of increase even when these children are left out of the computations 
(See Table 6). The trend would be mote Impressive if the subjects included a 
larger number of older children. However, various minor Indications In the 
tables (the range of individual scores and the medians at tri-monthly and half- 
yearly age levels) are quite consistent with the trends noted above, and limited 
as internal evidence of this kind may bo, it suggests that the trends might be 
confirmed if a larger number of older subjects had been studied. Even if this 
is granted) however, there remains the question as to what these trends mean. 
The slowing of the rate of language development in the older children may not 
reflect a “ferue^ developmental phenomenon so much as lb reflects specific en¬ 
vironmental influences. It is possible that the nursery school environment is 
relatively more stimulating to the younger than to tho older children, and (al¬ 
though adequate proof Is lacking) that the deceleration shown by the older 
children would nob be nearly so marked if the school environment were relative¬ 
ly as stimulating to the older as to the younger child,9 


COMPARISONS BETWEEN SELECTED GROUPS 

In an attempt to Isolate, as far aa possible, the factor of age in relation 
to language development, separate tabulations were made of the data of forty- 
four selected children, by way of a supplement ip the tabulations based on all 
the subjects. An effort was made to select comparable groups of children at 
half-yearly age levels. The eleven children available at the 24-29 level were 

TABLE 4 

DISTRIBUTION OF AGE, SEX, AND I.Q. OF SELECTED CROUPS OF SUBJECTS 


Age la 
Monthe 

N 

Bays 

OlrlB 

Aye. 

C.A. 

Ave. l.q. 

No- of 3-hour rec- 
ordfl available 
per child 

3 hr. 2 hr- 

24-39 

U 

3 

0 

36.6 

129.7 (12,9)* 

10 

1 

30-36 

11 

6 

5 

32.5 

133.4 ( 7.B) 

10 

1 

36-41 

11 

4 

7 

36.6 

130,9 ( 10 . 7 ) 

10 

1 

42^47 

11 

6 

6 

44.6 

131.9 (10.7) 

10 

1 


•ThG valu^B In parentnealB represent average deviatlone. 


IC Ja obvious that tallies simply of number of words spoken and numbei' of different words 
i^ea measure only ilmlted aapectg ol language develotusent- Hweveri certain athflr indices 
tenflea to emform to trs pactern noted above. An Independent tabulation of the use of the pagt 
cenfle Ilkewlae indicated a tendency tward less rapid progress among the older children of 
nursery school egg. Tliera was a sharp Increase in the use of the past tense at half-yearly 
levels fi'an 34-29 months to 36-41 months. Out children egad 42-47 months scored no higher than 
did ciiUdren in the 30-41 months range. 
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used aa a starting point. Groups of eleven children at succeeding half-yearly 
levels were chosen to resemble each other, as nearly as could be approximated, 
along the following lines: an average age corresponding to the mid-point of 
the interval which each group represents and a similar distribution of ages 
around that mid-point in the yarious groups; similarity in average I.Q. and 
in spread of I.Q. scores; similarity in number of boys and girls; similarity in 
number of language records available pet child. These conditions were met as 
nearly as possible) but a perfect match could not, of course, be obtained. The 
greatest dissimilarity between the groups occurs in the number of boys and 
girls, but rather than sacrifice subjects, this shortcoming was allowed. Due 
to the small number of subjects above the age of four years, the ‘hatched’* 
subjects were limited to four groups of two- and three-year-old children. These 
groups ate described In Table 4. Within each group, records covering three 
days were available for ten children, while records for two days were available 
for the eleventh child. 

The records of these selected groups are summarized in Table 5. From 
the point of view of total amount of language spoken per unit of time, it ap¬ 
pears from Table 5 that: 

There is somewhat more than a four-fold increase in number of words 
spoken during the age interval from the first half of the second year to the 
last half of the thiid year (or, in terns of averages as indicated, in Table 4, 
from the 27th to the 46th month). Somewhat more than a four-fold increase 
during this interval is also shown for the larger groups of “unmatched" children 
represented in Table 2. In terms of yearly averages, three-year-olds show ap¬ 
proximately a three-fold increase over two-year-olds. 

According to Table 6, the biggest spuit in amount of talking and in size 
of active vocabulary comes during the interval from 36 to 41 months (inclusive). 
This trend is not consistently confirmed, however, by the results based on all 
subjects (Table 2). Both Tables 4 and 2 show that the rate of increase in 
amount of talking is considerably more rapid up to the age of three and a half years 
than during the ensuing half year (comparisons with later half-yearly levels are not 
legitimate by reason of the fact that two of the older children were below the group- 
average in intelligence, and the further fact that some of them attended kindergarbiL 

The age trends in Table 2 and 5 are complicated by the fact that there 
is a larger proportion of girls at the younger levels. It has been found in 
earlier studies, and also in the present study (see a later section of this re¬ 
port) that girls somewhat excel boys in early language jdevelopment. The age 
trends here noted are, however, somewhat too marked to be explained solely on 
the basis of sex differences. 

On the basis of results obtained for all subjects within the age range from 
24 to 46 months, the average increase in amount of talking at each half-yearly 
age level as compared with the preceding half-year was 66 per cent. The cor¬ 
responding average half-yearly increase in number of different words used was 
60 per cent. On the basis of the records of a smaller number of subjects in 
the age range from 24 to 48 months, as represented in Table 5, the average 
increase in number of words spoken at a given half-yearly level as compared 
with the preceding half-year was 60 per cent; and the corresponding average 
increase in number of different words used was 57 per cent. The increase at 
half-yearly levels is, however, decidedly larger (ranging from two- to seven¬ 
fold larger in the various comparisons) at the 30-35 months interval and at 
the 30-41 months interval (as compared with the respective preceding half- 
year levels) than at the 42-47 months interval. On the basis of the present 
results, there is a distinct deceleration in the language gains of bright children 
in the nursery school situation at the age of three and a half years. The fall¬ 
ing off in the gains at this point is larger than would be accounted for by the 
relative proportions of boys and girls at the various half-yearly levels. 
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INCREASE IN VOCABULARY AS COMPARED WITH 
INCREASE IN VERBOSITY 

From the point of view of number of different words used, or size of 
active vocabulary within the peiloda covered by the study, the results in Table 
5 indicate that: 

The increase in active vocabulary from the first half of the second year to 
the second half of the third year (or, in terms of average ages according to 
Table 3, from 36.8 months to 44.6 months) is somewhat above three-fold. 

The three-fold gain during this period In number of different words used is 
uniformly lower than the four- to five-fold gain exhibited in total number of 
words spoken. In other words, there is a larger gain with age in verbosity 
than in size of vocabulary. This trend also appears at the separate half-yearly 
age levels from two to four years, both in the unsclected and the ^'matched" 
groups. 

The relation Just noted between verbosity and size of vocabulary is shown 
more precisely in the D/T ratios In Table 6. At the 24-29 months level, for 
example, the ratio of number of different words used (D) to total numbst of 
words spoken (T) per three hours is .201. This means, roughly, that every 
fourth word la a "new” word, or (again, very roughly) that each word that 
is used is repeated, on the average, four times. At the 41-47 months level, 
the ratio falls to .106, which, on the same basis, means that the vocabulary 
used by the average child during three hours is about one-fifth as large as 
the volume of words spoken. ^0 

The tendency of younger children to use single-word sentences, might, in 
some respects, tend to increase the ratio, but, on the other hand, the younger 
child’s tendency to repeat single words and phrases would opoiate in the other 
direction. 

The tendency of younger children bo use a higher piopoibion of different 
words in relation to total number of words spoken appears again in the results 
for two or three mornings combined. At the 24-29 months level, for example, 
the average number of different words used per morning represented 45 per 
cent of the words used by the child during all mornings combined. At this 
age, the children spoke 94 words per three hours, on the average; the average 
per child during six to nine hours was 105. At the 41-47 months level, the 
corresponding percentage is 58. The difference here is not large, but the trend 
Is consistent from one half-yearly age level to the next. The findings here 
suggest that an older child gives a more representative sampling of the size of 
his vocabulary within a three-hour period than does a younger child (within 
the age range, sampling, and environment of the present study). 

Representativeness of One Day’s Sampling as Related to Age . This tendency 
also appears when the data arc examined in terms of daily 'records. In the 
case of the cliiklreii in the "matched” groups, a count was made of tim dif¬ 
ferent words used hy eiich child during the first day of observation, of the 
"new” words added on the second day which were not spoken on the first day, 
and of the words u.‘ied on the third day which were not used either on the 
first or second days. Following is a summary of the results. The values 
represent percentages, ba.scd upon the total number of different words used 
during three days. The denominator in amiputing the percentages is the number 
of different words spoken during the total period of three days. 


^^Llsts ahwLag tne frequency of various ivonl-. were esamlrieil lq discover wUeeber certain , 
word foma that Inevlcabl.v occur frequently durlr,,; coi'vinvesiclai. wop? uavij^ a differencial qJ-I 
feet on Che ratios at different age levels. The words SvQlceii ifiOST, trociuoi.tly li: all ir^roups 
various fonts o£ the first )ierRoi\al pronoun, and Varlou-s of tV-.*, bc!." :',uveQVBpi 

"VQU" shwed increasliit? froquuncy with age. Hut w-en the tally of Uieso fores .vas ?ubi:i’accgti| 
rroin tfie total, ebe differences between the ratios at dlfftreut aue levels wriv: -.utr-tantlau; 
unchanged. 
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Age in Months 
N* 

Per cent of words appearing in 
the first day's records 

Per cent of "new" words added 
the second day 

Per cent of "new" words added 
the third day 


24-29 

10 

30-35 

11 

36-41 

11 

42-47 

10 

All 

42*“ 

40 

62 

60 

67 

63.8 

27.5 

20 

25 

24 

25.6 

24.5 

22 

17 

19 

20.6 


A single day of observation (as compared with three days) reflects relative¬ 
ly a somewhat larger representation of the active vocabulary of older children 
than of younger children. 

The ratios set forth above for all subjects combined, regardless of age dif¬ 
ferences, are of some interest. It appears that a single three-hour record per 
child in the age range under consideration .will yield about half as rnany dif¬ 
ferent words as will be found at the end of three three-hour records. 


CORRELATIONS WITH AGE AND INTELLIGENCE 

When the language scares of the Ofl children were correlated with mental 
age, chronological age, and I,Q., the following coefficients were obtained;’'** 



No. of wolds spoken 

No. of diffeiont woids used 

Chionological age 

.50 

.03 

Mental age 

.69 

.07 


.23 

.30 


These coefficients give practically equal weight to the factors of chronological and 
mental age with a slight indication that there is a higher relationship between 
Intelligoncs and the size of a child's vocabulary than between intelligence and a 
child's verbosity. Tho results in Tables 3 and 4 suggest, however, that the 
factor of mental age may be more important, relatively, at the younger than 
at the older age levels, This Is borne out also when correlations are computed 
between mental age and language scores at separate six-months (chronological) 
intervals, The correlation between mental age and total number of words 
spoken at the chronological range from 22 to 29 months is ,70; corresponding 
coefficients at succeeding intervals (30-36 months, 36-41, and 42-47) are, 
respectiveiy, .60, .09 and .24. (These coefficients represent the following 
number of children; 12, 20, 32, and 36.) The correlations between mental 
age and number of different words used at the corresponding intervals are; .61, 
.63, .26, and .42. 

In spite of the irregularities exhibited by these coefricientg, they definitely 
suggest that there is a closer relationship between mental age and language 
development In the case of the younger than in the case of the older children, 

The same trend appears when correlations between l.Q. and language 
acotea are computed at succcasWc half-yearly age levels. The correlation be¬ 
tween l.Q, and number of words spoken at 22 to 29 months is ,07; at 30- 

*T0e auimnary omits clilirtren for whom there were wily twe tliree-tiour records, Iti two of the 
ETOups, three records wsre avaUahle for all tho children. In earlier tables, ohe record for 
Che third jlay or one child in each of these sroupa was discarded to provide a similar number of 
records In each of the inatched" groups. 

Rough computations indicate that substantially the same values would emerge if the records 
of ail Q6 children in the study war^ snslyzed. 

The correlation between number of words spoken per three hours and number of different 
words Used (on the bajls of reguits for an SB children), with the factor of age held conscant, 
Was ,SB, 
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35 months, .46; at 36-41, .13; at 42-47, .19. The correaponding, lespectWe 
correlations between I.Q. and number of different words used is .50, ,57, ,22, 
and .32. (At 43 to 62 months, representing only 0 subjects, the coefficients 
are .26 and .40,) 

The foregoing points to a consistent positive correlation between I.Q. and 
language development (and. this in spite of the fact that the range of I.Q, is 
limited, with no score below lOO) aa measured by the present indices, but it 
appears that the correlation is higher before the age of three years than it is 
thereafter, 


COMPARISONS BETWEEN BOYS AND GIRLS 

In several studies, girls have appeared to have an advantage over boys in 
early language development. By reason of the attention which this topic has 
received, the present data were also tabulated from the'point of view of com¬ 
parisons between the sexes. Table 6 shows these compaiiaona, based upon all 
the subjects in the study, representing 41 boys and 45 girls. The scores for 
total number of words spoken and total number of different words used are 
computed in berms of averages per three hours. 

According to the results in Table 8, girls excel boys in number of words 
spoken and number of different words used in most of the comparisons at half- 
yearly age levels. In the case of ratio of total number of words spoken to 
number of different words usedi the differences are not consistent or large. 

The comparisons in Table 6, it will be observed, arc based upon uneven 
numbers, without regard to differences in the ages and I.Q.^s of the boys and 
girls in the various groups, In order to eliminate these differences, as far as 
possible, another series of comparisons was made, based only upon an cQual 
number of boys and girls, matched with respect to C.A., M.A. and I.Q. The 
table showing these comparisons, representing 34 pairs, including D, 22, and 
3 pairs respectively at two, tlrree and four years, is hot reproduced here, since 
it showed substantially the same trends as are revealed in Table 0; boys again 
surpassed girls at the two-year level, girls surpassed boys at the three- and 
four-year levels, and in the results for all ages combined. In the combined 
records, the boys showed an average of 1306 words spoken, as compared with 
1379 for the girls; according to statistical computation, the chances are only 
47 in a hundred that there Is a true difference. The respective averages for 
the number of different words used were 235 and 260, again favoring the 
girls; the chances of a true difference were 76 in a hundred. Sex differences 
in the verbosity-vocabulary ratios in this restricted group wore not consistent 
with those shown in Tabic 6; boys showed a higher ratio at three and four 
years, girls at two years, manifesting'a trend that is neither substantial nor 
statistically reliable. 

In summary, then, the present findings with regard to sex differences in 
verbosity and vocabulary indicate that girls tend quite consistently to surpass 
the boys, but not to a degree that Is statistically significant. In the matter 
of size of active vocabulary in relation to loquacity, there are no conspicuous or 
reliable differences, 


ILLUSTRATIVE RECORDS OF INDIVIDUAL CHILDREN 

The foregoing tables indicate that there are large individual differences 
among children, merely from the quantitative point of view, The differences 
exhibited simply in terms of amount of language spoken and number of dif¬ 
ferent words used are no more impressive than the differences which appear 
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when the language records are studied in terms of the style and content of the 
language of different children. By way of illustrating some of the differences, 
representative portions of the records of different children are reproduced below. 

The two exceigta, an the preceding p^ge, give a comparison between the 
youngest and one of the oldest children In the study, The contrast ia marked, 
not only from the point of view of quantity of language per unit of time, but 
also from the point of view of the content and complexity of the language pat¬ 
tern. 


SUMMARY AND DISCUSSION 

This study deals with the development of loquacity and vocabulary in the 
language of preschool children of high average intelligence. The subjects were 
flfl two- to five-year-old children, enrolled in nursery schools and kindergartens, 
The average IQ of the subjects was 132. 

The data consist of stenographic, verbatim records of the children’s language 
during the school day from the time when the children arrived in the morning 
until the time for the afternoon nap. Each child’s language was recorded dur¬ 
ing two or three days. Seventy-three of the children were observed during 
three days, or about nine hours, and the remaining fifteen were observed dur¬ 
ing two days, or about six hours, representing a total of 249 separate, daily 
records for all subjects combined. 

The main treatment of the data for the purposes of the present study con¬ 
sisted of a tally of the total number of words spoken (loquacity) and the 
number of different words used (vocabulary) by each child, Correlations be¬ 
tween children's scores on separate days gave reliability coefficients ranging 
above .70. 

As might be expected, the results show a substantial increase with chrono¬ 
logical and mental age in amount of talking and in size of vocabulary. When 
the factor of IQ is taken into consideration, the results, when treated according 
to chronological age levels, agree substantially with the results according to 
mental age. 

The gain at each half-yearly level as compared with the preceding half- 
year in the age range from 24 to 4B months was approximately 66 per cent 
in number of words spoken and 50 per cent in number of different words used. 
The gains were decidedly larger at half-yearly intervals from 24 to 41 months 
than at the succeeding half-year (in various comparisons, the former gains 
range from 50 to 129 per cent, the latter from 11 to 37 per cent). According 
to the present results, there is a distinct deceleration in the language gains, as 
measured by the present methods, of bright children in the nursary school situa¬ 
tion at the age of three and a half years. The present data do not indicate 
to what extent that is a normal developmental trend and to what extent it 
may be due to various environmental factors. 

The increase with age in amount of talking is larger than the Increase in 
the vocabulary used while talking, Children aged 42-47 months spoke between 
four and five times as much per three hours as did children aged 2d-29 months, 
but they used only a little more than three times as many different words as 
did the younger children. 

Corresponding to the foregoing, there was a decline with age in the ratio 
of amount of balking to size of vocabulary used. At 24-29 months, the ratio 
of number of different words used to number of words spoken per three hours 
(including repetitions of the same word) was approximately four to one; at 
42-47 months the ratio was about five to one. Roughly speaking, each fourth 
word spoken at 24-29 months was a “new” word, while at 42-47 months only 
every fifth word was “new," This trend appeared in spite of the greater 


256 



JBBSILD AND RITZMAN; LANGUAGE DEVELOPMENT 


tendency of younger children to repeat single words many times in auccession, 
(These results were not materially altered when certain words that frequently 
recur in conversation at all age levels, such as various forms of the verb to be 
and of the first personal pronoun, were eliminated from the computations, 5 

The results further show, in keeping with the foregoing, that a given 
time sampling of the spontaneous talk of a younger child in the free nursery 
school situation will be leas representative of the child^a vocabulary than will a 
sampling of similar duration in the case of an older child. This appeared from 
a tabulation of all the different words appearing in the records during three 
days in the case of each of ten selected children at the four half-yearly age 
levels from 24 to 47 months. At 24-29 months, 46 per cent of the child^s 
three-day vocabulary appeared the first day; 27,5 per cent of the words were 
added the second day, and 24.6 per cent the third day, At later half-yearly 
levels, a larger percentage of the child's thiee-day vocabulary appeared In the 
first day's record (57 per cent at 42-47 months^ and, correspondingly, each 
new day brought relatively fewer “new” words into the record C24 and 19 per 
cent, respectively, on the second and third day in the case of children aged 
42-47 months). The differences between successive half-yearly levels are not 
large, but their general trend is noteworthy. 

In a majority of compariaons at half-yearly age levels, the girls surpassed 
the boys both in loquacity and in vocabulary. Comparisons between boys and 
girls matched with respect to age and IQ likewise showed the girls to be in 
the lead, but the differences were not statistically reliable. In the matter of 
the ratio of size of vocabulary to total amount of talking, the sexes were sub¬ 
stantially similar. 

The correlation between chronological age and number of words spoken per 
three hours was .56; between C,A. and number of different words used, .63, 
The corresponding correlations with mental age were .59 and .67; and with 
I,Q. .23 and ,30. 

The correlations with I.Q. may be considered relatively high In view of 
the fact that all children were above average in Intelligence. Judging from 
these coefficients, and the trends in the language scores as related to mental 
age, considerably higher coefficients might be expected if measurements were 
made of a more representative sampling of the child population at large. 

The results indicate that there is a considerably higher relationship be¬ 
tween language development (as here measured) and I.Q. (as measured by 
standard tests) among younger than among older children within the nursery 
school range. The correlation between mental age and number of words spoken 
by children aged (chronologically) 24-29 months was .70; at succeeding half- 
yearly levels the corresponding respective coefficients were .50, .09, and .24. 
in the case of number of different words used, the correlation3“with mental 
age were likewise higher at two years than at three (the respective half-yearly 
coefficients from 24 to 40 months were .61, .63, .26, and .42). Similarly, 
the younger children showed a considerably higher correlation between I.Q. and 
language scores than did the older ones: the correlation between I.Q. and 
number of words used was .67 at 24-29 months; .40 at 30-35 months; .13 
at 42-47 months; and .26 at 48-62 months (representing only Q subjects). 

The corresponding coefficients in the case of number of different words used 
were .56, ,57, .22, .32, and .40. 

The findings with regard to a higher relationship between intelligence and 
language development in the case of the younger than in the case of the older 
children of nursery school age are open to several interpretations. At first 
glance, it appears that the effects of intelligence are more prominent during 
the period when language is still rapidly in the process of being established as 
a means of social intercourse between children than during later periods of re¬ 
finement and expansion. On the other hand, the relationship may not represent 
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a true developmental phenomenon but may be merely an artifact; It may be 
that facility In the understanding and Uae of language is relatively more help¬ 
ful in earning a high score on mental testa for younger than for older children, 
Again, even if this reservation is waived, it is possible that the trends would 
be different if aspects of language other than simply the volume of speech and 
alae of vocabulary were treated. Further, the trends may be a function of the 
conditions under which the data were obtained; it Is possible that the findings 
would be different if the children had been studied during tholi entire day, 
rather than only during their stay in nursery school, or If the data had dealt 
nob simply with spontaneous speech but with language precipitated by question-' 
Ing and conversation under experimental conditions. Further research is needed 
to answer these questions. 

It can be seen that some of the results reviewed above have certain practi¬ 
cal Implications. From a research point of view, it would appear that some 
practical significance attaches to the fact that a three-hour sampling of the 
active vocabulary of children during their free play is relatively more adequate, 
as compared with a nine-hour sampling, in the case of the younger than in 
the case of older children within the nursery school range. Stated differently, 
a larger proportion of ‘‘new^’ data accrued from each added three-houi period 
of observation (within the same week, or, in the most extreme Instances, with¬ 
in the same month) in the case of younger than In the case of older children, 
The present results are in keeping with findings in other studies, particularly 
in the area of mental measurement, which Indicate that it usually is more time- 
consuming and difficult to obtain reliable measurements of younger than of older 
children. 

Moreover, according to the present results, it is conceivable that the scores 
obtained in different samplings may be low and yet show a consistent distri¬ 
bution, thereby yielding a high reliability coefficient, in the usual statistical 
sense, and still fail to tap underlying abilities or characteristics in the case of 
younger children as adequately as do higher scores, In a similar time sampling, 
in the case of older children. 

Two of the findings, namely, that there is a distinct decline in the rate 
of language gains at about three and half years, and that scores show a higher 
correlation with IQ and mental age in bhe case of younger than in the case of 
older children, suggest certain educational implications. To be sure, these trends 
may be due to a variety of factors, but they do suggest, among other things, 
that the conventional nursery school situation may be relatively more stimulat¬ 
ing, and relatively more of a challenge, to younger than to older bright children 
within the customary nursery school age range. Further study would be needed 
to show whether this hypothesis is correct. Even if it were proved to be cor¬ 
rect, there would still be the question as to whether anything should he done 
about it. In addition, it should he emphasized that the subjects who display 
this trend are above average in intelligence. Even with these reservations, how¬ 
ever, the findings are not without significance from a practical point of view, 
especially when considered in conjunction with somewhat similar trends that are 
emerging from studies of othor aspects of the development of nursery school 
children. Preliminary reaults in a study by Gutterldge,!! dealing with the 
motor activities of preschool children, indicate that the conventional nursery 
School environment is relatively less stimulating, in the motor sphere, to younger 
than to older pupils. The findings indicate that a large proportion of children 
will have gained substantial mastery of the skills involved in the uae of several 
of the standard Items of equipment long before the end of their stay in the 
conventional nursery school, These findings suggest the need for a revision and 

^^Outtaridge, Mary. Ttie leveloiment Dl iwitor skill In preochooi cklidren, (Tentative 
title) Unoubllahed. less. Teachers College, Coiwbla Unlveralty. 
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extension of the motor aspects of the curriculum for older nursery school children, 
just as the present findings tentatively suggest that Intellectual aspects of the 
curriculum might profitably be revised and augmented in order to give the 
child an optimum opportunity to enjoy the use of hia growing powers. Obvious¬ 
ly, the findings underlying this suggestion need to be confirmed and need to 
be supplemented by research that will yield concrete recommendations. 
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SOME RELATIONSHIPS BETWEEN MUSCULAR PROCESSES 
AND PERSONALITY AND THEIR FACTORIAL ANALYSIS 

M. A. WENGER^ 

A popular topic for psychological discussion, but a relatWely unexplored 
Held of research, has been the often suggested relationship between muscular 
processes and temperament. Since temperament is so generally regarded as a 
component of personality, the latter term is most frequently employed as the 
postulated correlate. Many years ago James (11) spoke of the “explosive” and 
“obstructed” types of peisonallty, of which the former was supposedly associated 
with hyperactivity of the skeletal musculature and the later with hypoactivity, 
Later Davenport (3) wrote of hypeikinesls and hypokinesis and certain apparent 
relationships to temperament. Downey (4) also assumed similar relationships 
and attempted to measure individual differences in motor activities, In addition 
to these observations by psychologists it Is almost commonplace in lay thought 
to relate differences in personality to individual differences in muscular activity, 
muscular tension, or neuro-muscular energy. Witness such descriptive terms as 
“bundle of, nervea", “restleea", “jittery”, “fidgety”, "jumpy'*, "nervous**, "tense”, 
and "energetic**, which are used not only to describe peisonalities but which are 
commonly related among themselves and to other manifestations of personal- 
social behavior differences. Not the most uncommon iclative, but perhaps the 
most obscure, is emotional tension. 

The experimental literature bearing directly upon the problem is not large. 

In 1928 Johnson (12) cited data suggesting a relationship between overt mus¬ 
cular tension and individual differences in temperament. Duffy (5, 6), follow¬ 
ing her work, found that for a group of nursery-school children tension upon a 
hand dynamometer during a task correlated 0.52 with ratings of excitability 
made by teachers and physicians. Freeman and Katzoff (7) employed the 
same measure of tension and correlated the rank score with ranks of fifty col¬ 
lege subjects' own ratings of their annoyance to slk irritating conditions intro¬ 
duced during the task of reading. A coefficient of 0.49 was found. Lee (13) 
studied the relationship of adult and child scores on the Woodworth-Mathews 
questionnaire to measures of standing steadiness and knee-jerk amplitude (Sup¬ 
posedly an indirect measure of muscular tension). She found no evidence of re¬ 
lation to the latter, and only slight relationship to the former. Seham (21), 
however, believes his data from normal children and those with functional dis¬ 
orders show the latter to be less steady on the Whipple test; and he shows in 
another study (22) that motor restlessnegs is slightly more prevalent in the “ab- 
normal'* subjects. A comprehensive study which bears indirectly upon the prob¬ 
lem is that of Darrow and Heath (2). From*23 measures of physiological re¬ 
action to stimuli and from responses to neurotic and intioYeision-extroversion 
questionnaires, physiological syndromes and personality constellations were de¬ 
veloped. While none of the resulting coiielation coefficients was large, the 
authors conclude that these groups of variables may be arranged simultaneously 
in two continuously overlapping series, both characterized by something akin to 
hypo-reactivity at one extreme and hyper-reactivity at the other. Perhaps 
most insistent concerning the relationship between muscular processes and emo¬ 
tional unstability is Jacobson (10). He reports marked success in treating 
chronic cases of neurasthenia (which he terms neuromuscular hypertension) with 
his technique of progressive relaxation. 

The present paper approaches this general problem from a slightly different 
avenue. Recently the writer (25) submitted a criticism of Pavlov's (19) con¬ 
cept of internal inhibition. It was argued that much of the behavior which 

^Prom the laboratory of The Orthogenic School, The University of Chicago. 
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Pavlov seeks to explain in terms of internal inhibition may more simply be re¬ 
lated to muscular processes 2 ^ It was claimed that 

(a) Decrement in muscular tension usually will be accompanied by a 
general decrement In response; 

(b) Increment in muscular tension usually will be accompanied by a 
general increment in response; 

(c) The inblbltloD of a conditioned response may occur without the 
accompaniment of muscular relaxation and therefore without the 
phenomenon of general re3f>onae decrement; and 

(d) When muscular relaxation accompanies the inhibition of a condi¬ 
tioned response, decrement in response wUl be generalized, and 
the total process must be regarded, as two-fold. 

With these premises, and their corollaries, one may rephrase many of 
Pavlov's atatomenta involving the explanatory concept of internal inhibition. 

This is possible because throughout the experimental work in hla laboratory the 
highly controlled experimental conditions were such as to induce muscular re¬ 
laxation when no reinforcing agent was used. Thus in most of his work In¬ 
volving extinction of conditioned responses the experimental decrement is com¬ 
bined and confused with the generalized decrement in response associated with 
reduced muscular tension. 

Among Pavlov's many keen observations were some of particular interest 
conceriiing the personalities of his experimental subjects. Following the old 
humoral claealfication, he speaks of the sanguine and the choleric, as contrasted 
wlt^ the melancholic and the phlegmatic. The former two are classified as 
excitable animals, while the latter fall at the opposite extreme and are referred 
to as inhibitable -- those In whom inhibition predominates, Although he does 
not speak in terms of a normal curve, It la quite clear that he regards these 
desoiiptiane as extremes of a distribution. The excitable animals are those who 
are 

^'...extremely vivacious, always sniffing at everything, gaz¬ 
ing at everything intently, end reacting quickly to the minutest 
sounds...They can never bo made to keep quiet either by 
orders or by a mild physical punishment." (19, p. 266) 

He continues to say that great care to vary the skirnuU and environment 
must be utilized with this kind of dog, and that under that type of regime 
they make excellent subjects, but the stability of their negative reflexes is 
never excellent. 

The other kind of dog manifests excessive or moderate tendency to inhibi¬ 
tion. In every new and slightly unfamiliar set of surroundings such animals 
ate restrained In their movements. They are In general submissive in appear¬ 
ance, They cower and cringe. In such animals the conditioned reflexes, especial¬ 
ly the inhibitory ones, remain extremely stable and regular. 

During the establishment of a progressively longer delayed response, Pavlov 

says, 

“The dog with a predominant tendency to inhibition 
mastered the problem of the longer delay straight ahead 
and without any nervous dlsturbancx^s; the dog with a 
predominant tendency to excitation reacted to the prob¬ 
lem is quite a different manner. It began to enter into a 
stake of general excitation, and with a further prolongation 
of the delay, ...became quite crazy, unceasingly and 
violently moving all parts of its body, howling, barking, 
squealing intolerably." (19, p.294) 

Now if the concept of “internal inhibition" bo dropped, what becomes of 
the inhibitable animal, and where does the excitable animal fit into the scheme? 
In the first place, according to the pievioua analysis, C25), drowsiness and 
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sleep in the experimental stand are the result of a reduction in muaculaj tension. 
In the second placet fiom the experimental work on muscular ten8ion> relatively 
greater magnitude and speed of response are known to be associated with in¬ 
creased muscle tension. In the third place, by the previous analysis, consistency 
or stability of response would be associated with more or less stable muscular 
tension. Pavlov’s '^excitable" animals might then be described as those with 
relatively higher and unstable muscular tension levels. 

We have then an hypothesis educed from Pavlov's chance observations on 
individual differences and from a translation of bia concept of internal inhibi¬ 
tion. Whether Pavlov did or did not imply continuity in the excitation- 
inhibition classification he employed, we shall follow the trend of thought away 
from dichotomies or types of personalities or temperaments and think in terms 
of continnua. We shall tentatively infer also that individual differences ob¬ 
served in dogs will manifest themselves in higher animals. The hypothesis 
may then be stated: 

Characteristic levels of muscular tension are related ^ yaii- 

Qua forms of peraonal behavior, and tend U vary continu¬ 
ous!^ in~ the higher animal forms. 

From principles (a and h) cited above we know that decrement of mus¬ 
cular tension within the Individual usually will be accompanied by a general 
decrement in response, and conversely, that increment in muscular tension with- 
in_ ^ individual will usually be accompanied by a general increment in re¬ 
sponse. Here decrement or increment of response refers to magnitude, speed, 
and presumably frequency of response. We may infer that the same relations 
will hold for the group; then -- 

1) Those individuals with relatively low levels of muscular 
tension will tend to manifest smaller magnitude, speed, 
and frequency of response than those individuals with 
relatively high levels of muscular tension. 

The corollary follows: 

2) ChaTacterlstlc levels of overt muscular activity are re¬ 
lated to various farms of personal behavior, and tend 
to vary continuously in the higher animal forms. 

We have then the logical basis for Pavlov's description of hia animals of 
easy excitation as lively and vivacious, and of his animals of strong inhibition 
as quiet and phlegmatic. Furthermore, in view of this corollary, which as¬ 
sumes a relationship between muscular tension and muscular activity, we have 
a ready means of Investigating differences of personal behavior in their rela¬ 
tionship to muscular tension. 

From these two premises we can formally develop some of Pavlov’s obser¬ 
vations. He says that inhibitory conditioned reflexes in these (excitable) ani¬ 
mals are unstable. (19, p. 269) Rephrasing, we may state, 

3) There is a positive relationship between muscular tension 
or muscular activity and unstability of certain learned 
responses. 

Further, since unstability of response is characteristic of emotional behavior, 

4) There is a positive relationship between muscular tension 
or muscular activity and emotional behavior, 

Pavlov again states (19, p.268) that excitable animals are in most cases 
aggressive. Restated, 

5) There is a positive relationship between muscular tension 
or muscular activity and aggressiveness, 

In comparing the behavior of his two types of experimental subjects in a 
frustrating situation Pavlov claims (19, p.294) that excitable animals become 
quite irritable. Restated, 

6) There is a positive relationship between muscular tension 
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01 muscular activity and irritability. 

These deductions present a picture of interrelation between muscular proces¬ 
ses and certain aspects of temperament or personality which are in accord with 
the literature already cited. Specifically, they lead to the following conclusion; 
Measures of muscular tension, overt muscular activity, un- 
atability of reaponso, emotional behavior, irritability, and 
aggressiveness, when obtained from the samQ population, 
will be positively intercorretated, 

The lemaindei of thia paper deals with preliminary experimentation concerning 
the tenabillty of thle conclusion. 

The subjects of the experiment were seven lesident boys of the Orthogenic 
School ranging In chronological age from 10/0 to 14/1 years, In mental age 
from B/2 to 15/4 years, as determined by the Stanford-Binct scale, and in 
I.Q. from B1 to 12fl. They offered a wide variety of behavior problems. 

Only one, a former cretin, had continued medication during the seven month 
experimental period, and because of this factor his data have not been Included 
in the present analysis. 

The postulated relationships involve the following variables: 

(a) muscular tension 

(b) overt muscular activity - (speed, magnitude, and frequency 
of lesponao) 

(c) stability of response 

(d) emotional behavior 

(e) aggressiveness 
U) iiiltablllty 

The measurement of muscular tension, not standardized and offering iriany 
difficulties, was attempted by several Indirect techniques. Apparatus for a 
direct measure in terms of action potentials was not available. Pressure on a 
hand dynamometer during responses to the Woodrow-Lowell (20) revision of the 
Keot-Roaanoff word list failed to distinguish between the subjects and the data 
have not been used. Two measures of electrical skin resistance were employed. 
Wenger and Irwin (24) have shown that individual apparent skin resistance 
of the palmar surfaces increases as the skeletal musculature is relaxed, and 
that it decreases as muscular tension occurs. These results have been corroborated 
by Freeman and Simpson (6). On the assumption that individual variations 
will hold true for the group, abaoluto skin resistance is assumed to vary in- 
versGly with individual differences in muscular tension. 

The data on skin resistance include measurements made during three to 
eight ben-mlnute periods per subject.2 The subjects were seated with the in¬ 
structions to remain as quiet as possible. The neutral electrode was a zinc plate 
attached to the ulnar surface of the left forearm. It was coated with Cam¬ 
bridge electrode Jelly to minimize the resistance of the surface it covered. The 
active electrode, also zinc, was attached to the left palm. The electrolyte was 
a paste of kaolin and 0.9 zinc sulphate solution. The mean of the initial 
readiuga in ohms conatitute measure Number 30 of Table 1. Vaiiahle Number 

31 is the mean in ohms of readings at minute intervals read from the photo¬ 
graphic record as described by Dartow (1). 

Another measure related closely to muscular tension is represented as Number 

32 of Table 1, the per cent rise in skin resistance. Since skin resistance in¬ 
creases as muscular relaxation occurs, the number of minutes in which rise of 
resistance occurred is a measure of the number of minutes during which muscular 
relaxation took place. Therefore by comparing each minute reading with the 
previous measurenient and tabulating it as a rise or fall, the per cent of 

g 

Tha Bltln rBBlatance iteRsurGiiiBnts were nade with the Darrow Dehavlor Reaearcli Photopoly- 
graph (1). Tha author la inrtehted to Dr. Helen Koch o( the Hiilverelty of Chicago for the loan 
Of this apparatus, 
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minutes during which relaxatloi] took place may be determined. The variable 
may be regarded as a time sampling measure of muscular relaxation in an 
experimental situation. 

One other variable is Included which Is presumed to be an Indirect measure 
of muscular tension. During determinations of basal metabolic rate (which ap¬ 
pear as variable Number 29, and which were included because of their possible 
relationship to several of the variables under consideration) it was noticed that 
individuals who appeared to experience moat difficulty In relaxation manifested 
extremely variable respiration curves. On the other hand the individuals who 
relaxed easily and maintained that state manifested stable and rhythmical 
curves of respiration. It was believed, therefore, that variability of lespiration 
amplitude was related to covert muscular activity, The standard deviation of 
these amplitudes for each subject were determined and appear as variable G. 

It and Number 29 were based on two to five experimental periods per subject. 
Standard Benedlct-Roth apparatus was employed. Metabolic rate is In terms 
of the Boothby-Sandiford modification of the Dubois norms,^ 

The Downey Will-Temperament Test (4) was Included in this experiment 
not only because it la one of the few teats which purport to measure tempera¬ 
ment, but because of the expeiimenter^e interest In that portion of the test re¬ 
ferred to as "motor inhibition.'* If muscular tension Is characterized by speed 
and magnitude of response, then a t&sk which alls for the inhibition a[ speed 
and results In a minimum response amplitude should be performed better by 
the individual who characteristically operates at a low level of muscular tension. 
The test requires that the subject write a test phrase as slowly as possible. 

This test appears in Table 1 as Number 22. 

Measures Number 26, systolic blood pressure, Number 27, diastolic blood 
pressure, and Number 26, pulse pressure, represent means obtained from a 
series of determinations on different days and were included because of Jacob¬ 
son's (10) assumption that arterial hypertension bears some relationship to 
muscular hypertension. The auscultatory method was employed with the sub¬ 
ject seated and the cuff attached to the upper left arm. The means were 
translated into standard scores derived from the age norms published by 
Richey (20) on over 1700 cases, thus eliminating the factor of chronological 
age. Diastolic pressure was taken at the incidence of the fifth or silent phase. 

The measurement of individual differences in overt muscular activity has 
proceded along two lines--measures of frequency, and measures of speed. 

Under the first category are the following: 

A, Rating of general activity --represents the mean of ratings by nine 
staff members of the Orthogenic School, all of whom were In dally contact with 
the subjects, They were instructed, "Will you please rate the followihg boys 

in relation to their general activity. The individual who is typically the moat 
active will be rated as the boy closest to him in amount of general activ¬ 
ity will receive a '2'.’* 

B. Aim activity, and C, body activity --were measured by the Olson 
ClBa) time-sampling technique. The measures were taken in the schoolroom 
when the subjects were engaged in reading. They involve a daily series of 
ten-second samples over a period of three weeks. Body activity included any 
movement of the trunk or legs. 

D. Activity just before sleep, and E, activity during 3leBp4---repreBent 
mechanical measurements taken with Harvard work-adders which were attached 

authDr Is indebted co Dr. Hargarei SandJford of the University of Chicago Clinics ror 
the determination of snme of the metabolic rates. The remainder were obtained with apparatus 
niadfi available through the courtesy of Dr. N, Klelinan of the Deparcmoiit Of Phyalology, Uni¬ 
versity of Chicago. 

^These data were taken In collaboration with Drs. N. Xleltman and N, R. Coopeman of the 
Defartnieut of Physiology, who are using then In another connacr.lon, 
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to the bed-springs, The recording meters were read at hourly intervals by the 
nurse in charge. The subjects retired between 9:30 and 10 P,M. The llrsb 
reading was taken at 10 P,M. and the differential between it and the 11 
oMock reading haa been regarded as a measure ol pre-aleep activity. The 
data represent means of readings over a four month period and were rendered 
compaiahlc by correcting for differences In weight of the subjects and aenaitiv- 
ity of the bed-springs, 

Item F, which for want of a better name has been called uncontrollable 
activity, represents mean number of leg movements pet minute which could not 
be or were not controlled when the aubjecta had been instructed to remain 
seated aa quietly as possible for a aeries of ten minute periods during the skin 
resistance measurements. The blood pressure cuff of the Darrow apparatus 
was attached to the calf of the right leg, and any movement' of that member 
was recorded as an abrupt change In the blood pressure curve on the photo- 
polygraph tape. 

Speed of response Is represented by several measures. Number 10 is speed 
of writing on the Downey Will Temperament test. Number 24, mean rate of 
tonguing (in this case the ability to pronounce rapidly the consonant "d”), 
was recorded dlcfcaphonicaily for a aeries of five-accond periods on different 
days under instructions to tongue as rapidly aa possible, Number 25, mean 
rate of key tapping under instructions to tap as rapidly aa possible, involves 
records of a series of ten-second periods on different days obtained by means 
of a magnetic counter. The hand capable of making the moat speed was used. 

Number 23, median speed of movement, is a mixed measure. Besides 
Number 10, seven sots of data on normal speed of movement were collected, 
no one of which was reliable, By taking the median of the combined obtained 
rankings, a variable was obtained which reliably distinguished between the 
subjects. The data include Number 10, speed of writing, which was also 
listed as a separate measure because It was one of the Downey tests; a rat¬ 
ing by staff members of speed of normal speech; speed of recitation of an 
OYOilearned paragraph from Lincoln's Gettysburg Address; speed of counting 
bo thirty at a rate which was neither slow nor fast; speed of transveiaing 
an overlearned pattern on a raised nail stylus ma^e; speed of counting the 
121 nails on that maze; speed of choice key tapping, where the subject was 
Instructed to tap at a rate which seemed to him neither slow nor fast; and 
choice of a metronome rate which seemed neither alow nor fast, obtained by 
repeatedly increasing, then decreasing the rate of the metronome until the sub¬ 
ject had made a aeries of choices. All of these measures except the rating of 
speed of speech, and the speed of recitation represent data collected on a 
number of different days, In only one, maze performance, did the subjects 
realize they were being timed. 

Another measure which Downey at least includes in the Speed Group is 
Number 19, Freedom from Load, from her Will-Temperament test, She re¬ 
gards it aa an index of tendency to maintain speed without external pressure. 

It is bhe ratio obtained by dividing the normal by the speeded time of writing, 
the material being the subject’s name and a test phrase, each written twice 
under each condition. 

Two other phases of the Downey test may be dcacribed here. One, Interest 
in Detail, Number 20, Is measured by the exactness with which a model of 
handwriting is copied when instructions are given to copy it as exactly as pos¬ 
sible. The other, Number 21, Volitional Preservation, is determined by keeping 
a record of the amount of time taken to devise a disguised handwriting. 

Although measures of stability and emotional behavior obviously admix, 
two variables were available which afforded sufficient data for a measure of 
variability. One is shown as Number 34, which is the standard deviation of 
activity during sleep. The standard deviation of pre-sleep activity also was 
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obtained, but was found to be unreliable. 

The other, Number 17, depicts what Spearman refers to as "oacillation." 
Following Madegan (15), two forma of Spearman^s Straight and Curved 
Capitals test were used. The teat requires the subject to distinguish the curved 
or straight characters of a aeries of capital letters coursing over a page by 
marking a straight or curved line underneath each. The subject places another 
mark at the instruction of the exammer every 15 seconds so that the variabil¬ 
ity of his rate of work may be obtained in terms of the average deviation 
from the mean. The individual with the least average deviation is the most 
stable worker, or oscillates, least. This test was the least popular of the ex> 
perlment. In spite of its low reliability (.50) it has been retained in part 
of the present analysis because of the interest which has been manifested In 
it. 

It should be emphasized that any measure of emotional behavior is in a 
sense a measure of unstability though the converse does not hold. Emotions 
are by definition variants. The stable person is calm, phlegmatic, unemotional. 
Such a measure as frequency of emotional outbursts, Number 4, is thus es¬ 
sentially a measure of unstability. This Item represents observations made 
over a period of three months by three staff members. Instructions were as 
follows: negative emotional outburst, for the purpose of this study, will 

mean a decided charge in behavior which arises out of some FRUSTRATING 
situation and which persists for one or more minutes. It will include crying, 
sulking, grumbling, screaming, swearing, whining, striking, balking, etc," 
Rankings were obUined directly from the number of outbursts reported. 

Other measures of emotional behavior include: Number B, emotional labil¬ 
ity, a rating by nine staff members of that behavior popularly known as 
"sensitiveness." Instructions to raters were, "We regard some people as ‘thin- 
skinned’ or 'easily hurt.’ Their feelings seem relatively unprotected. They 
might be called emotionally labile. Will you rate--" etc. Number 0, the 
Woodworth-Mathews Personality Inventory, was scored in terms of the amount 
of positive or negative deviation from the age norms given by Mathews (16). 
Number 9, Schedule A, Number 12, Social B III, and Number 13, Emotional 
B IV, represent the mean judgments of three staff members in rating the 
subjects on the Haggerty-Olson-Wickman Behavior Rating Schedules (10). 
Schedule A is a composite of behavior problems while Schedule B attempts to 
differentiate between problems lying in intellectual, physical, social, and emo¬ 
tional spheres. All parts of the scale were used, the intellectual and physical 
divisions appearing as items Numbers 10 and 11 of Table 1. 

Variables Numbers 15 and 16 were obtained from the word association 
test. The Woodrow-Lowell (26) revision of the Kent-Rosanoff list was used 
and presented following the manner employed by Luiia (U). In this case 
the fingers of the subject’s hands rested on two metal cylinders covered with 
rubber sheeting. The subject was instructed to press with the right hand when 
making a verbal response. Pressure changes exerted on the rubber tambours 
were pneumographically recorded on a polygraph tape, The subject and experi¬ 
menter spoke into a Stoelting voice key and the incidence of both the stimulus 
and the response words was magnetically recorded. Variable Number 15 is the 
number of delayed responses. Following Wells (23) a response was regarded 
as delayed if it occurred three seconds or more after the stimulus word. Number 
16 is the number of individual responses in terms of the Woodrow-Lowell norms 
(26). Any response appearing in zero or one case in a thousand was regarded 
as an individual response. Data concerning pressure changes from the involun¬ 
tary hand and variability in the voluntary hand did not reliably differentiate 
between the subjects and so were discarded from the present analysis. 

Variable Number 33, mean number of spontaneous galvanic skin responses 
per minute was obtained at the same time as variables Numbers 30, 31, 02, 
and F. 
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One othei item should peih&pa he claaaified with this group, Number 7, 
Good-naturedness. It is particularly a measure of behavior which has been 
referred to as "irritability," but ita similarity to emotional behavior is ap¬ 
parent. It and the sole measure of aggiesalyeness, Number 0, were obtained 
from ratings by staff members. 

Number 3B, morphological index, waa included because of the perennial 
Interest In the relation of physique to temperament. Following McCloy (17) 

the waa employed, 

height 

The foregoing description of the expeTlmcPtal piocedutB omits mention of 
several behavior Items which were measured. All portiona of the Downey Will- 
Temperament test were given but only the four mentioned distinguished be¬ 
tween the subjects. Other data also were excluded because they did nob le- 
llably distinguish between the subjects. In this class fall measurements of 
pulse rate, spontaneous blood pressure variability, hand tremor on the Whipple 
Steadiness best and on the Luria apparatus, tachycardia after physical exertion, 
and pereervetance of error an the raised nail maze. With the exception of 
Number 17, oscillation, no measure has been included whose reliability coefficient, 
when obtainable, was less than .60. Reliability was determined by obtaining 
the rank difference correlation coefficients for odd and even measures. These 
coefficients are shown in the following tabulation. 


Measure p 

A. General activity .95 

B. Arm activity .00 

C. Body activity 1.00 

D. Pre-sleep activity .64 

E. Activity during sleep .02 

F. Uncontrollable activity .63 

G. S.D. Respii. ampl. .80 

5. Emotional lability ,0B 

6. Aggressiveness .64 

/ 7. Good-naturedness .64 

'' u 

0. g i Schedule A .61 

^^'0 Intellectual B I .00 

h Physical B 11 .93 

12-a Social B III .04 

13. ^.!dfqB Emotional B IV .00 

14. (5 Schedule B-total .98 


15. Word ass'n. delayed response .63 


Measuro 

16. Word afisn. indiv. lesp. .69 

17. Oscillation .50 

5 ? 

a y 

18,1 , Speed of writing .09 
10. og,Sg Freedom from load .76 

23. Speed of movement Cmed) ,86 


24. Rate of tonguing 1.00 

26. Rato of tapping .96 

20. Systolic blood pressure .91 

27. Diastolic blood pressure .76 

26. Pulse pressure .94 

29. Basal metabolic rate .92 

30. Initial skin resistance .79 

31. Mean skin resistance .96 

32. Per cent akin resistance ,05 

33. Galvanic skin responses .06 


34. S,D. activity during sleep .70 


RESULTS 

Since only six subjects were available for this experiment, it Is obvious that 
no generalizations can be drawn. The results must be considered as pertaining 
to these six subjects only, and their sole value will be in the corroboration they 
may give to hypotheses already advanced, and in any new hypotheses to which 
they may give rise. In view of these considerations the value of a detailed 
presentation of the data is questionable. The description of the results will be 
confined therefore to an analysis of the table of rank-diffexonce correlation co¬ 
efficients which the data afford. The coefficients are shown in Table 1. 

While the table contains many items of individual interest a revision is needed 
before a systematic interpretation is possible. 

According to the hypotheses which gave rise to the experiment, a table of 
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poaltive correlation coefficients would be expected. Inspection of Table 1 shows 
many negative coefficients. Since the measures were correlated with regard to 
magnitude only, negative coefficients are to be expected for some variables, 
Reflection of traitSi however, did not entirely eliminate them. It was deter¬ 
mined, therefore, to construct a new, positively correlated table around a group 
ol highly intercoTjelated variables. 

In the absence of clearly defined measures of muscular tension, the in¬ 
ternally consistent measures of overt muscular activity were used as the nucleus 
of the revised table. It is apparent from Table 1 that these are measures A, 
general activity as rated, C, body activity In the school room, D, pre-sleep 
activity, and F, uncontrollable activity In an experimental situation. Although 
theli mean Interccirielation of .06 is not as high as might be expected It is 
positive throughout and suggests a common factor which would be measured 
more accurately by a combination of all than by any one alone. Accordingly, 
a composite variable ACDF was set up by the following formula cited by 
Holzinger (9, p,37). 

0-2 l+2+a+....4n = nt2(ri2til3+*-“'n-l,n^ 

From the standard deviation of the composite, the correlation of the com¬ 
posite with any teat la obtained by 


ri(l+2f...fn); 


21 rg 
J=1 


By this means the correlation of the composite ACDF with each test of 
Table 1 was determined. Table 1 was then relnspccted In an attempt to 
locate other groups of tests which also might be combined. One pair, Numbers 
24 and 26, rate of tonguing and rate of tapping, correlate .69. Combined 
they probably form a more accurate measure of maximum rate of movement 
than does either alone. Another such group includes tests Numbers 9, 12, and 
13 of the Haggerty-Olson-Wickman Rating Scale, their mean intercorrelatlon 
being ,94. Since each alone Is a mixture of ratings on several questions, it 
seemed likely that a further combination would clailly rather than distort the 
picture. The new composite will be lefeiied to as 9-13, "social behavior prob¬ 
lems." 

The revised table was then constructed by adding tests in the order of 
their coiielation with the composite ACDF, if tbeir correlations with each of 
the previously entered tests was positive. Coefficients within the range -.01 
to -.19 were considered ineignlficantly negative, or zero. Tests were reflected 
if all coefficients were negative. Tests Numbers 7, 27, 30, 31, and 32 were 
reflected and are marked hereafter with an "x."^ 

Since the intercoirelation of tests A, C, D, and F did not approad^ unity, 
the composite ACDF was replaced in the obtained tabic by the individual tests, 
As this resulted In the appearance of only three more inBignificantly negative 
coefficients, and one of -.20, which also Is probably Insignificant, the table 
was left in this form. It appears as Table 2. Since variables F and 27x 
have a correlation of unity, only one set of coefficients has been included. It 
thus represents both F, uncontrollable activity, and 27x diastolic blood pres¬ 
sure. 

The next step was the analysis of Table 2, presumably into groups of 


Proin this revision cerialn tests were omitted. These Include Humber 17, oaclllatlon, be- 
uae of low reliability; Nunber U, Scbeduie B-total, because Ic represents merely a suncnatlori 
or measures 10, 11, 12, and 13; and Number IB, speed or writing, aince It already roms a part 
ol measure Nunibar 23, median speed of noveRent, 
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TAB1£2 




VAJilAIUS IWM TABLE 1 WITH RBltl»E IinS3«MM.EUTIQ8a 
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.37 

.60 
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.47 
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.<9 

,71 

.14 
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.39 
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.66 

.36 
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.00 
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.83 
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Good-naturednaao 

.23 

.5A 

.31 

.40 

.27 

•57 

-71 

.63 

.46 
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SoQlal hahavlor prob. 

.26 

.61 

-34 
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.62 

-71 

.65 

.53 

.91 







23 

H^ltn apeed nsv'n'L. 

,oa 

.0? 

.09 

.00 

.a 

.14 

.26 

.31 

.20 

.74 

.60 






1, 

Dustlonol ouLtauralB 

.16 

.21 

.33 

.44 

.70 

.19 

.24 

.13 

.(» 

,7? 

.79 
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.47 

.43 

.17 
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.09 

.74 

.61 

.77 
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Aggraailvenoaa 
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■ 26 
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.26 
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.74 

.66 

.49 

.61 
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-26 

,36 

.27 

.44 

.61 

.27 

.16 
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.59 

.44 

.76 

,79 

,79 
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S.D. reopir. Mp.BHii 
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.20 

.03 

.09 

,16 

.43 

.60 

.71 

.60 

-71 
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■63 
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.43 

.09 
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.43 

.49 

.43 

,41 ,43 

_ 



y,2Ti 

26 

C 

i 


lot 



7> 



4 

29 

6 

2L-25 0 


teabs which have aomc factor In common. According to Hobingei» (9» p.23)| 
“Thig grouping is accomplished by means of a 'coefficient of belonging*, the 
B-coefficient, which is the average of the intercoiielations ol a certain group 
of tests divided by their average correlation with all the remaining testa. The 
B'Coefficient gives an objective measure of the extent to which the testa In 
this group belong together in ascertaining the underlying factor,'’ The work 
la begun with the two tests which have the highest correlation, and continued 
by adding the test which correlates the highest with the preceding teats. When 
the B-coefficient drops appreciably a new argument Is begun with the next 
highest coefficient among teats not already Involved in the first group. 

Since the B'cocfficient analysis indicated three clearly defined groups of 
testa It was determined to submit the data to factorial analysis. Uolzinger's 
(9) bi-factor method, which assumes a general and group factors in a posi¬ 
tive correlation matrix, was employed. The obtained factor pattern appears 
as Table 3. 

The third and final step in the analysis aimed to discover the relationships 
of those tests omitted from Table 2 to (a), all tests included In Table 2, and 
(b), tests measuring factor groups of Table 3, These relationships are shown 
in Table 4 and were obtained by means of the same formula used in step one. 
Thus, variable Number 33 correlates .56 with composite D, F-27x, 20, and 
C; it correlates .60 with composite 5, 30x, 31x, and '32x; and it correlates 
.12 with the composite of tests ineaauring factor III. The mean of the cor¬ 
relations with the three composites, .45, is an approximation of its correlation 
with Table 2 as a whole. 


DISCUSSION 

In the discussion of results little direct attention need be given Table 1. 
The table has been included for purposes of reference, and in order that the 
reader may refer to any items which for him hold particular interest. 

It will be recalled that relationships were postulated between individual 
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TABLE 3 

BI-FACTOH PAnERN OF TESTS fTlWl TABLE 2 





I 

n 

in 

h 2 

D 

Pre-oleep activity 

.44 

.74 



1,07 

F,Z7x 

Unc't acb,-D.Bl.Pr. 

.60 

.39 



.79 

28 

Pulae Pressure 

.25 

.66 



.50 

G 

Body activity 

.56 

.65 



■ 74 

A 

General activity 

.34 

.44 


.49 

■ 55 

5 

Dnctional lability 

.74 


■ 43 


.73 

30k 

Initial akin reslabance 

.67 


.55 


1.06 

31x 

Mean skin resiatanoe 

.64 


■ 79 


L03 

32x 

Percent rise akin realst. 

.56 


.66 


.75 

7x 

Goed-naturednesB 

.72 



.56 

.65 

M3 

Social behavior problema 

.02 



.62 

1.06 

23 

Median apeed of moveirient 

.17 



.62 

.70 

4 

Bnotlonai outburata 

.33 



.91 

.94 

29 

Basal metabolic rule 

.71 



.64 

.78 


^ggreaslvenaae 

.51 



,69 

.74 

n-25 

Rate af mevement 

.42 



.60 

.54 

G 

S.D. reapiratlon amp.BMR 

.17 


.77 

.61 

. 9 ^ 


TABLE It* 


BEUTIONSHIP OF TESTS OMITTED PEOH TABLE 2 TO TESTS INCLUDED IN TABLE 2 


33 

Galvanic akin reaponaaa 

I 

IT- 

.54 

Testa of factor 
II 

- 

groups 

III 

.12 

Mean 

.45 

11 

Phyaloal behavior problems 

.36 

.02 

.31 

34 

S.D. activity during aleep 

-.16 

-.29 

-.34 

-.26 

22 

Motor inhibition 

-.03 

-.66 

-.03 

-.25 

15 

V/ord aasn, del&yed response 

.34 

.63 

-.23 

.25 

10 

Intellectual behavior problems 

.26 

.02 

.36 

.21 

35 

Welghtl/3-height ratio 

.10 

-.77 

.05 

-.21 

1 

Chronological age 

.07 

.23 

.17 

.16 

16 

Word aaen. individual reeponses 

-.36 

.23 

.60 

.16 

20 

Interest In detail 

-.02 

-.52 

.21 

-.11 

6 

Ann activity 

.03 

.18 

-.58 

-.11 

21 

Volitional perseveration 

.24 

-.43 

-.07 

-.09 

2 

Mental age 

-.47 

-.06 

.26 

-.09 

6 

Voodworth-Mathewa Per. Inv. 

-.47 

.17 

.16 

-.05 

19 

Freedom from load 

.39 

.IB 

‘.49 

.03 

E 

Activity dviring aleep 

.31 

-.27 

-.11 

-.02 

26 

SyeLollc blood preesure 

,26 

-.35 

.09 

.00 

3 

Intelligence quotient 

-.49 

-.04 

.52 

.00 


*Te5tfl A and G emitted from iheir respective groups in iheoe corrolalions beenuse of 
overlap in group factors. 


dlflerencee In Ca) muscular tenalon, (b) overt muscular activity (speed and 
Irequency of response), (c) unstablUty of responac, (d) emotlDnal behavior, 

(e) agffreasivenesa, and (f) irritability. Inspection of Tables 2 and 3 indi¬ 
cates that these relationshlpa do obtain In the behavior of the six gubjecta of 
the experiment. Table 2 shows that measures In each of the above categories 
do cluster in a positive manifold. Table 4 shows teats which do not full with¬ 
in that manifold. 

The entries in the Ust column of Table 4 may be regarded as indices of 
the relatlonshipa between the omitted and included testa of Table 2, Entries 
have been made in the order of that relationship. It will be aeen that tests 
33, 11, 34, 22, 10, and 1 are alike in sign in their relationships to the 
groups of Table 3, and, after reflection of 22 and 34, might presumably be¬ 
long In Table 2. Actually this is the case for all except Number 1, chrono- 
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logical age( which was not ayatematlcally related to any o[ the three groups, 
its correlation being only slightly more positive than negative, and low in moat 
Instances. The others, however, were omitted on the basis of only one or two 
negative correlations, which might well be attributed to chance. It is sur¬ 
prising indeed that, with so few subjects, more tests did not fall in this 
category, 

The remainder of the teats of Table 4 are those which explain the large 
number of negative correlations, even after attempted reflection, in Table 1. 

It will be seen that they represent no ayntematic direction of correlation with 
the groups of Table 3. They are of particular interest for they should answer 
the queatioti---do any of these measures tend to throw doubt on the postulated 
relationships? Little consideration need be given to measures 19, 20, 21 and 
6. All four represent results from a single presentation of paper and pencil 
tests, the reliabilities of which may be questioned. Even though they be con¬ 
sidered reliable, their nature Is such that they need have little effect upon the 
conclusions. The same applies to 2 and 3, mental age and intelligence quotient, 
which were not expected to bear a systematic relationship. Items 16 and 16, 
delayed and individual response In the word association test, are also open to 
question concerning reliability, for in spite of the consistency with which they 
differentiated between the six subjects, they represent results obtained from 
only one teat presentation of 100 atimulus words. It wlU be aeeT\ that each 
coiieUtes over .60 with one of the three groups of Table 3 and low with the 
others. If the word association test were lengthened it seems possible that 16 
and 16 might well cluster with the variables of Table 2. Number 35, morpho-' 
logical index, also shows a close relationship. 

This leaves for consideration only measures B and E, arm activity in the 
school room and activity during sleep. Here the apparent contjadicfclon of 
theory would be mote serious were It not tor the fact that four other measures 
of overt muscular activity aro present. Inspection of Table 1 will show that 
these two variables did not correlate highly positive with the other four tests 
which were used to form activity composite ACDF. Arm activity was actually 
negatively related to the composite while activity during sleep was positively 
though Insignificantly related. It can only be concluded that these two forms 
of activity are conditioned In these subjects by other factors.U 

The proposed question can now be answered, None of the tests omitted 
from Table 2 offers important refutation for the ooncluSion that, for these six 
subjects, the original postulates may be regarded as substantiated, They do 
suggest that overt muscular activity is not a factor ^ and thin inference 
is supported by the relatively low order of relation between tests A, C, D, and 
F. Possibly there is no such thing as a '*hypeiklnetic’' child, The form of 
activity in which be manifests hyperklnesls probably must be stated. 

There remains for consideration only the attempt to isolate group factors 
from Table 2. If the factorial method bad already been applied to measure¬ 
ments of Individual differences of this nature the present data would not justify 
the analysis. Since, however, no report of common factors in psychological and 
physiological behavior has yet appeared a preliminary attack on this problem 
seems warranted. 

In view of the postulates It seems reasonable to regard the general fac- 

Is interesting to speculate on tttsse conditions. Table 1 sbrna that in these six boys 
arm activity is related most closely to general inactivity, low IntelLlgence, lack of aggressive¬ 
ness, number of physical behavior prohLeos and lack ot ability for rapid reaction. Since all 
or the subjects of this study nanlfestsd behsvlor problem or various sorts this picture of 
apathy and aiPUeas arm novenente nsy be particular to these subjects. Activity during sisep is 
most closely related to age. rhythmical respiration during the metabolism experiment, variability 
of activity during sleep, vollticiul pereeveratlon. and Interest in detail. Since It ie nega¬ 
tively correlated with most of the measures or nusciiiar tanalon and the. emotioria, the specula¬ 
tion might be dravm that the calm, cautious individual is the more restless sleeper while the 
excitable, impulaive person 'sleeps the sleep of the^ead.' 
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tor, ^ , as muscular tension; however, the evidence from the factor loadings 
is by no means clear, Interpretation of factor I is complicated by the presence 
of Number 20, pulse pressure, and 27x, diastolic blood pressure. Since, how¬ 
ever, all of the other teats in this group represent overt muscular activity, and 
since one of these teats has a perfect negative relationship with diastolic blood 
pressure, overt activity may be regarded as the dominant picture of the factor. 

If this is an adequate interpretation it ia logical to expect a high correla¬ 
tion with Number 33, since overt activity also results in galvanic skin responses. 
Table 4 shows the correlation coefficient to be .00. The correlation of .54 with 
Number 11, physical behavior problems, ia rather moaninglega due to the 
heterogeneity of the measure. 

Factors II and III are even more difficult to Interpret. They manifest a 
mixture of physiological and psychological measurements. 

It is believed that in variable Number 5, emotional lability, Ilea the key 
to this factor. It will be recalled that this was the rating of what was 
popularly called "sensitiveness.” Presumably a person who is sensitive is one 
who reacts to slight stimuli. By inference he might be expected to react to 
constant stimuli in an exaggerated manner. He would thus be more reactive, 
more excitable, than the less emotionally labile person, and his greater leactivity 
would be apparent particularly in unusual situations such as the expeiimcnts 
measuring akin resistance, basal metabolic rate, and word association. Tables 
3 and 4 show this to be the case. Moreover, measures Numbers 22, 20, and 
35 correlate over .60 with the four tests of this factor. The picture is thus 
logically expanded to emotional lability accompanied by the inability to inhibit 
a motor response, by lack of interest in detail, all housed in an underweight, 
overheight organism, The correlation of -.77 between the tests of group II 
and morphological index suggests that this factor is not apprehension conditioned 
by previous experience, but ia a variable with a physiological basis. Perhaps 
further use of factor analysis with personality da|;a will reinstate body-build> 
as an index of certain phases of individual variability, 

Factor III Includes four of the five ratings -- A, activity; 7x, bad- 
natuiedness; 9-13, social behavior problems; and 6, aggressiveness. If theii 
clustering be explained In terms of halo-effect their correlation with the rest 
of the group remains unaccounted for. Viewed from the variables which cor¬ 
relate most highly with the factor— 4, emotional outbursts; 29, basal 
metabolic rate; and 23, speed of movement- -the operation of the thyroid 
gland is suggested. Certain it is that in hyperthyroidism both emotional out¬ 
bursts and speed of reaction are increased. The tests of Table 4 do not help 
in clarifying the evaluation. Let it be defined tentatively as thyroid function 
and the hypothesis put to experimental test. 

The fact that these tentative* factor designations do nob seem to be mutual¬ 
ly exclusive need occasion no concern. No illusions are held concerning their 
validity. Reliable factor loadings and, possibly, reliable factors cannot be ex¬ 
pected from an analysis based on six cases. They do, however, furnish a 
definite pattern around which to fa.5hion further research, Furthormore, they 
show that at least in these six subjects there is no dichotomy of physiological 
and psychological traits. Typical measures of personality differences which 
are often attributed to environmental influences are shown to cluster with meas¬ 
ures of phygiological differences and to bear definite relationships thereto. 

Impetus should be derived for further physiological studies of personality, 

SUMMARY AND CONCLUSIONS 

The hypothesis was derived that individual differences in characteristic 
level of muscular tension in the skeletal musculature are positively related to 
differences in 1) frequency of overt muscular activity; 2) speed of movement; 
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3) emotional behayicr; 4) unatabillty of response; 5) aggreseiveneas; and 6) 
irritability. The postulates were put to preliminary experimental test with 
forty-two variables and six male subjects ten to fourteen years of age. The 
data yielded a table of positive correlation coefficients for 21 of the variables, 
including all those of fundamental importance for the pieliminary confirmation 
of the hypothesis. A bi-factor analysis of the correlation matrix discovered a 
general factor (presumably muscular tension level or its analogue) and three 
group factors. No dichotomy of physiological and psychological variables was 
found. It is concluded that, for these six subjects, the data substantiate the 
hypothesis, and that the relationship of musailar processes to personality dif¬ 
ferences warrants further investigation. 
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A COMPARISON OF CERTAIN PERSONALITY TRAITS AND INTERESTS 
IN DEAF AND IN HEARING CHILDREN 

ISOBEL GREGORY^ 


Most comparative studies of deaf and of hearing persons bare dealt with 
intellectual abilities. Pintnei (B), Goodenough and Shirley (1), Peterson and 
Williams (6), and MacKane (4), using various tests, all reached the conclusion 
that deaf children on the average are mentally retarded. The findings of Long 
(2) and of Lyon (3), comparing hearing and non-heailng groups of children 
as to motor ability, are inconclusive, though Lyon reports that 44 per cent of 
the deaf boys he tested fell below the 30th percentile on the Minnesota Mechani- 
cal Ability Tests. Previous studies of the personality differences between deaf 
and hearing children by Madden (5), Rablnovitch (0), and Welles CIO) hava 
suggested a lack of initiative and have shown considerable evidence of person¬ 
ality maladjustment in both children and adults who are hard of hearing. 

Pintner C7) concluded from his test that the deaf are more neurotic, more 
introverted, and more submissive than those who hear normally, and Lyon 
found deaf boys presenting more emotional problems than hearing boys. 

The purpose of the present study was to compare the responses of deaf 
and of hearing children in institutions as to certain personality and interest 
Items. The two groups of subjects comprised 126 children at the School for the 
Deaf at Faribault, Minnesota, and 156 children at the School for Dependent 
Children at Owatonna, Minnesota. Both groups were known to be Intellectually 
retarded, so that the factor of intelligence was fairly adequately controlled; and 
since all the children were under institutional care, the socio-BConomic factor 
was also controlled. 

Only those subjects were included who had a reading age of nine years or 
over, as determined by the Stanford-Achievement Beading Test. Chronological 
ages ranged from thirteen through eighteen years. Reading ages of the hear¬ 
ing children approximated theli chronological ages more nearly than did reading 
ages of the deaf children. 

Ilhe groups selected to take the personality arid interest tests are shown 
in Table 1. The two groups were paired as closely as possible on the basis of 
age and sex. There were 25 pairs of boys and 32 pairs of girls. 

The children filled out the test blanks in their claSbrooms, under the super¬ 
vision of either the experimenter or a teacher. All of them seemed interested 
and cooperated willingly when the test was explained to them. The Introductory 
statement on the test blanks read: “The questions In this booklet were given 
to some boys and girls in New York and some in California, to find out what 
hoys and girls think and the things they wish for. We are giving it now to 
some Minnesota boys and girls to find out what they think and the things 
they wish for. There are no right or wrong answers. Each one will answer 
the questions differently, Just try to put down what you really think and 
really wish.” Similar instructions were also given the subjects orally, and the 
fact impressed on them that the tests had nothing to do with school work. 

The personality test consisted of three parts. Part one was a section from 
a Minnesota Interest Blank in which the subjects were either to select in order 
of desirability three wishes from a list of thirty-one presented, or to name 
their own. 

Part two was a revision of the fourth part of Roger^s Test of Personality 
Adjustment, ahd of eighteen questions from the Woodworth-Cady Test of Emo¬ 
tional Stability. The eight-<paint scale that Roger used was changed to a 


^Froii) the Inacitute of Child welfare. Utilveraltj of Minnesota. 
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MUMDEH OF CHILDHEN OF VABIOUS AGFS IN THE TWO SCHOOLS 
WHO TOOK THE TESTS 


Chyoikological Faribault.School Owatonn® School for Both Schools 

Ages in Years for the Deaf Dependent Children, ^ 

Boys Girle BoUi Boys Gina Both Boys Girls BotH 


KR|M|||1 


— 

n 

A 

2 

6 

8 

5 

13 

^■rs KiUiliii 



mm 

3 

6 

9 

7 

9 

16 

^■rawiUlllll 


19 

BB 

8 

7 

15 

13 

13 

?6 

.‘wiUllill 


Bn 

BB 

7 

7 

l/i 

10 

19 

29 

17-17.9. 

2 


6 

2 

10 

12 

4 


10 

18-18,9.,;.... 

7 

. 4 

11 

1 


1 

6 

4 

12 

Toisls . 

25 

32 

57 

25 

32 

57 

50 

64 

114 


thiee-point acale. The questions to be answered after each statement were 
"Am I Juat like her Cor him)?" "Do I wish to be just like her (or him)?" 

The answers to he checked were either "Yea,” "No,” or “Sometimea.” This 
method of checking provided a simple basis for comparing the results. The 
Woodwoith-Cady questions were reworded to fit the indirect form of the Roger 
questions, and the same three-point scale was used for them. 

pact three was the same as section five on the Roger Test of Personality 
Adjustment, except for the omission of questions 6, B, and IB, which concern 
children's relations with their parents, and the addition of a question about 
the (lequency and kinds of diearpa the children had. A list of subjects known 
to be common In children’s dreams^-falllng, eating, playing games, etc.--was 
followed by Instructions to the subjects to add any other things they dreamed 
about and to '*put X before the things you dream about somotlrnes . and XX 
before the things you dream about often ." 

The play interest blank, on which the subjects checked both the frequency 
and the desirability of participating In ninety different play activities, was the 
one used iti the California study of gifted children.^ 

The items of the three parts of the test, except for the one concerning 
dreams, were classified under three general divisions: personal characteristics, 
individual's social adjustment, and individual's adjustment bo the material 
environment. All the compailsons that follow are based on items for which 

the —-f' • between the rating of the deaf and that of the hearing children 
(J diff. 

was greater than 2. 

Personal Characteilstics . Of the four items concerning fears, three were 
checked more often by the deaf than by the hearing children. More deaf than 
hearing children stated that they were afraid of fire and that they sometimes 
wished not to be afraid of being left alone in the dark. More hearing than 
deaf children said they never feared fire, though a considerable number of hear¬ 
ing children expressed occasional fear of being left alone in the dark. 

There was some confusion apparent in the deaf children’s answers to ques¬ 
tions regarding emotional tone and attitude toward life, Many of them, for 
• instance, appeared not to understand what was meant by the colloquial phrase, 
"getting a square deal from life," though a significantly greater number of 
deaf than of hearing children said they did not feel that they were getting 
"a square deal." 

The deaf children's answers to questions relating to health indicated that 
they were in poorer health than the hearing children. Since no specific informa¬ 
tion on the health of either group was available, it is impossible to say whether 

^Termaii,' L. fl., Cenfltlc Studies of Genius, Vol. 1, p. MB. 
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this was actually so, or whether the deaf childien’s answers indicated a alight 
neurotic tendency in this group. 

More deaf than hearing children said they had no objection to doing what 
other people told them to do, whereas more hearing than deaf children said 
they sometimes did nob want to do what they were told, This is in line with 
previous findings that deaf children are inclined to be more dependent than 
hearing children. 

There was a slight, but scarcely significant, preponderance among the 
hearing children of the desire to “go away and have a lot of exciting ad¬ 
ventures.” The fact that this desire was less typical of the deaf than of the 
hearing is suggestive of the greater desire of the deaf for protection—a desire 
further suggested by the fact that more deaf than hearing children wished to 
be younger than they were. The narrow range of experience of the deaf may 
have prevented them from fully understanding what this item meant. 

Social Adjustment . The only children who said they “did not care a bit 
whether people liked them or not” were seven deal girls, A greater number 
of the deaf than of the hearing indicated that they wanted more friends than 
they had, while a greater number of the hearing than of the deaf said that 
they tiled hard to make people like them. More of the deaf than of the hear¬ 
ing children said they did not get on well with their teachers, though more of 
the hearing than of the deaf expressed a desire to do better than they were 
doing in school. There was a greater tendency among the deaf than among 
the hearing to make the claim that they were “the brightest in school.” 

The deaf children showed a decided mclinatlon to wish for isolation from 
social contacts. This might, of course, be expected, since their handicap makes 
social participation difficult. 

Adjustment to Environment . In regard to material possessions, the hearing 
children appeared to be more satisfied with their clothes but more desirous of 
money than the deaf, At the school for the hearing children there is a large 
swimming pool and lessons are giVen the children->hence a smaller number of 
hearing than of deaf children expressed a wish to have swimming lessons. At 
the school for the deaf the children are encouraged to engage in Scouting, so 
that fewer deaf than hearing children said they wanted this type of activity. 
The smaller interest in dancing lessons among the deaf than among the hearing 
children may have been due to the difficulties attending this type of recreation 
for the deal, 

Dreams . The deaf children reported dreams about going on blips, or of 
visiting, to a significantly greater extent than the hearing children did. This 
type of dream is at variance with their expressed wishes, and may lend sup¬ 
port to the theory that dreams are the expression of suppressed desires. More 
hearing than deaf children said they dreamed about movies, ’stories, and actors 
and actresses--a type of dream pretty much in accord with the usual interests 
of adolescents. 

Play Interests . Comparison with previously published standards showed 
that, on”the average, the institutionalized children were less mature in their 
play interests than children not living in institutions, and the deaf group were 
less mature than the hearing group. The hearing gUls at the Owatonna school 
tended to be more masculine in their play intere.sts than the deaf girls at 
Faribault. 


CONCLUSIONS 

The most characteristic difference between the two groups of institution¬ 
alized children was the tendency on the part of the deaf to withdraw from 
social participation and responsibilities. This tendency is shown in their desire 
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to be youngei and inoie dependent and to isolate themselves from social pastimes. 
The greater desire on the part of the deaf for more friends, as )veil as their 
inability to get on well with their teachers, suggest an insecure social adjust¬ 
ment. The less adequate emotional adjustment exhibited by the deaf also indi¬ 
cates their less satisfactory adaptation to adolescence. 

Until studies aimllai to this one are repeated in a number of Institutions, 
the differences noted between deaf and hearing children cannot be attributed 
unquestionably to the sensory handicap of the deaf, although the differences 
found by means of this study are all In line with those set forth in. the 
literature. Further comparison of similar institutional groups with institution¬ 
alized sick or delinquent children would be of Interest, 
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THE RELATION OP REACTION TIME OF 
FIVE-YEAR-OLD CHILDREN TO VARIOUS FACTORS 

JULIA E. POMEROYI 


The reaction time experiment is so old that little needs to be said of it by 
way of Introduction. Few psychological phenomena have been studied so fre¬ 
quently or in relation to so many factors. The purpose of the present research 
was to study the speed of reaction to aii auditory stimulus by 5-1/2-year-old 
children, in relation to sex, occupational status, Intelligence, reaction time of 
adults on the same kind of test, introversion or extroversion, and physical well¬ 
being. 

Subjects were Minneapolis public school kindergarten children, SO boys and 
60 girls, aged from 5 years 6 months to 6 years 7 months; and 25 women 
having an average age of 22,9 years. The apparatus used was the Miles Re¬ 
action Board with accessory key, the main board bein^ held by the experimenter 
and the extension placed before the child being tested. Each day^s testing con¬ 
sisted of 25 trials divided into groups of 5 with a rest of 15 seconds between 
each group, this being Increased to 30 seconds between the third and fourth 
groups. The child was allowed to watch the dock during preliminary trials 
while the test was explained to him, but this was not allowed during the teal 
testing period. 

Since the motor type of reaction is generally considered to be shorter than 
the sensory type, an attempt was made to keep the child’s reaction muscular 
rather than sensory. He was frequently reminded to watch his finger and have 
it ready bo press the key when the buzz came, while words like listen and 
hear were avoided. The children’s reactions, however, were very likely mixed, 
some muscular and some sensory. 

Odd-even correlations (Spearman-firown corrections) were .952 for boys, 
.961 for girls, and ,670 for adults. Test-ietest coelficienta for the children 
ranged from .761 to ,901, for the adults from .567 to .609, and did not in- 
crease consistently from day to day. 

Table 1 summarizes the results of the entire test. In the column labeled 
Q 3 are given the means of the 76th percentiles, in the column labeled the 
means of the 26th percentiles. Our speediest adult mean of median scores for 
one day was 146 sigmas. This is slower than the average found in the litera¬ 
ture, which is under 130. Perhaps the difference is due to the fact that all 
our adult subjects were females, whereas scores made in previous studies have 
shown a sex difference in favor of males. Moreover, giving the tests in groups 
of five, while it aided the children, may have had the opposite effect on the 
adults. The mean variation from 14 to 17 sigmas found for our adult subjects 
is comparable to or less than that recorded in the literature. 

Reference to the table will show that our child subjects made a decided 
and continuous day-fco-day betterment, whereas the gain made by the adults 
was Very small and did not increase more than one sigma after the second day 
of the test. The uniformity of all scores increased with practice, No gain in 
uniformity was made by the adults after the fourth day, but the children 
were still gaining on the sixth. Girls on the sixth day of the test reached 55 
per cent of the adults’ speed. Every day after the second a few of the quicker 
children exceeded individual adult scores, and one boy almost equalled the mean 
adult score on his sixth day of testing. 

Several previous investigations (1, 3, 5, 6 , 10, 12, 13) have shown cor¬ 
relations ranging from .09 to ,50 between reaction time and various measures 
of intelligence. Our conclusions in the present test are very similar to those of 

Vron die Institute ot CItlld Welfare, UnlvcrsUy of Minnesota. 
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REACTION TIME DATA (IH 3IGMA UNITS) 
m THREE GROUPS OF SUBJECTS IH SIX DAIS' TTSTIHG 


Day of 

Test 



Individual Henna 



<J3 

Ql 

Median 

SD 

HV 

sn of HV 

1 . 

241 

302 

Boys (H = 50) 

26 ? 

34 

42 

10 

2. 

223 

272 

245 

26 

35 

11 

3. 

205 

251 

226 

23 

32 

11 

. 

201 

244 

222 

25 

30 

10 

5. 

ISI 

233 

212 

22 

28 

7 

6 . . 

191 

226 

208 

22 

25 

6 

Last 4 days . 

196 

239 

217 

21 

29 

5 

1 . 

249 

317 

Girin (K r 50) 
279 

36 

47 

16 

2. 

234 

286 

257 

36 

39 

13 

3. 

217 

265 

241 

35 

35 

10 

4... 

206 

257 

230 

29 

35 

10 

5. 

198 

244 

220 

30 

32 

9 

^ .. 111 .... ■ 

191 

234 

212 

24 

29 

7 

Last A days . 

202 

251 

226 

2 B 

33 

5 

1 . 

142 

16B 

Adults (N = 28) 
154 

13 

17 

6 

2. 

137 

160 

147 

15 

16 

5 

3 . 

137 

161 

140 

9 

15 

4 

4. 

139 

160 

149 

11 

U 

5 

5. 

136 

157 

146 

11 

14 

3 

6 . 

136 

159 

147 

12 

14 

4 

Last daya . 

137 

16o 

148 

10 

15 

3 


Tinker C'14). We found correlations of .300 for boys and .117 for girls be¬ 
tween median scores on the Detroit Kindergarten test and first-day reaction 
speed medians. In the case of the girls, however, this coirelation was unio- 
liable. The corielatioris increased with practice, rcacliing a maximum of .50 
for boys on the fifth day and .30 for girls on the third day, but subsequently 
decreased again so that by the sixth day the correlations wore >36 for boys 
and .12 for girls, i.e. they were similar to those of the first day, 

Many previous studies of reaction speed have not considered sex differences, 
but when a comparison has been made (2, 3, 5) it seems to have been always 
in favor of males. The sex differences found among our child subjects in both 
speed and variability were very small and unreliable and were reduced almost 
to leio by the six days of practice, yet they were consistently in favor of the 
boys. 

Included in this experiment were 25 children of each sex from the throe 
lower socio-economic groups and an equal number from the three upper groups, 
the Goodenough-Anderson scale being used as a basis for classification.^ For 
every test and for both boys and girls it was found that median scores of the 
two highest groups were better than median scores for the two lowest. The 
contingency coefficients for the six days were .666 for boys and .542 for girls. 
We may conclude, therefore, that children from the higher occupational groups 
appeal to have a faster reaction speed than those from the lower groups. 

There are several reports (4, 7, 0) of attempts to relate reaction speed to 
Various physical conditions. Our findings showed low positive correlations be¬ 
tween nutrition indices (calculated for the entire group of children) and physi- 

^EKperlnental Ctllld pp. S34-44. 


262 










































POMEROY: REACTION TIME 


clans' ratings (available [or 28 boya and 24 girls). Though these correlations 
were virtually all unreliable, their consistently positive character, plus the fact 
that comparatively large contingency coefficienta were found, lead to the conclu¬ 
sion that there is a slight tendency for physical well-being to be related to 
speed of reaction. 

Using the Marston Introversion-Extroversion Rating Scale (0), it was found 
that extroverted boys appeared to be speedier than introverted. Girls near the 
average on the extroversion-introversion scale were speedier than those at either 
extreme. For boys there was a mead correlation of .248 between speed of re¬ 
action and Marston'a "energy" traita and of .205 between speed of reaction 
and Marston's "emotional" traits. For girls, however, corresponding correlations 
were virtually zero. 
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THE SOCIAL DEVELOPMENT OF THE YOUNG CHILD 


FLORENCE CLOTHIER, M.D.l 

It is my purpose in this contribution to try to give to parents and 
teachers some conception of th& vivid and highly emotional drama In which 
their preschool children are each playing a leading role, Anna Freud has said: 
“Psychology will have achieved what education has a right to expect of it if, 
on the one hand, it describes the primitive nature of the child and, on the 
other hand, opens up new avenues for possible development and new techniques 
lor the further expansion of the child's personality.*’ 

These children whose education is now so much in the forefront ale not 
static, crystallized, already formed personalities. They are plaatic, dynamic 
young Individuals in a state of constant change, or better, growth, Patterns 
of behavior or symptoms present this month may have disappeared to be re¬ 
placed by other patterns of behavior or symptoms next month, Each one of 
these behavior patterns, whether socially acceptable or not, has significance as 
an expression of the child’s effort to solve the conflict between the demands of 
his own instinctive life and the demands of his social environment, 

The aim of the nursery school and kindergarten teacher and the parent of 
today is to provide a setting for the preschool child where he can develop into 
a mature individual, whose instinctive needs are adequately satisfied and who, 
at the same time, is a socially responsible person. To put it in other words, 
we want our children to accept happily and without conflict the discipline 
which the community Imposes on each of Its members, in exchange for protec¬ 
tion and social satisfactions. 

When we observe the newborn human Infant we realize first of all that 
he is the moat helpless and dependent of creatures. Alone he cannot fulfill his 
simplest of needs, but in spite of his complete dependence on society, he re¬ 
mains for the first few months of his life a completely asocial being. His 
mother, on whom he is so dependent, is not for him a personality with whom 
he has a relationship. She is merely an extension of himself, with the sole 
function of assisting him in the attainment of his bodily needs, pleasures and 
comforts. For the first months, even year, of his life these bodily needs and 
pleasures are related to the taking in of nourishment and sucking, The child's 
(list conflicts with his social environment are almost invariably related to his 
desire to gratify his Impulse to suck. The pediatrician’s rigid feeding schedule 
does not allow him to be fed whenever he wants to be fed. Nurses, grand¬ 
mother, aunts and friends all bring pressure to bear not to let him suck hla 
thumb or his toys. Very early the young child discovers that the adults upon 
whom he is so completely dependent are at war with him insofar as gratifica¬ 
tion of his bodily desires Is concerned. 

During the second year of his life the child again meets with considerable 
opposition from the adults of his environment. No longer Is he allowed to wet 
and soil himself when and where he pleases, His mother Is Insistent that he 
become clean In his toilet habits and that he accept adult standards of what 
is nice and what is nasty, what is clean and what is dirty. Many things 
which the child during his second, third and fourth years discovers as sources 
of pleasant bodily sensations are forbidden him, often in threatening, frightening 
terms. He is told not to pick his nose, not to scratch his ear, not to make 
clucking noises with his tongue and particularly not to handle his genitalia or 
masturbate. His impulse to investigate everything within reach, to handle it 
and oftOn to destroy it, meets with emphatic disapproval. “Mustn't touch 
that", “That’s a no-no”, “You can't have that because you will break it”. 

WchUirlst, The New EnBl&nd Home ror Little Wanderers, OoBton, Haasachuaecta. 

2B5 

CHILD DEVELOPMENT, Vol. 9, No. 3 September, 193B) 



CLOTHIEE: SOCUIj DEVELOPMENT 

When the child of three or four hits or knocks over a baby sister or brother 
who is now getting the losing attention he once had, - with none of the pro¬ 
hibitions he now has, - he is scolded or even oevetely punished. 

The Infant and the young child wants what he wants when he wants it 
and he uses every means at his disposal to get it. When frustrated in his ef¬ 
fort to attain immediate satiafacUon of hla every want he resortB to outburata 
of temper. However, in the course of hia first six years and by the time he 
enters first grade at school, he has already learned to give up or renounce 
many of hla wiahea, and to accept postponed satisfaction of othera, Hla sense 
of values has begun bo shift from short-time to long-time aatlafactiona. But 
how has this shift in values taken place? Why does the child who was 
oriented only towards the attainment of his individual wants, now make room 
in his world for the wants of othera? His aim Is no longer merely for the 
immediate gratification of bodily needs, pleasures and comforts. The change 
has taken place because the child in the course of his development has discovered 
that those who originally merely catered to his wants and heeds, can satisfy 
another growing instinct in him. They can love him and be loved by him. 

Being loved and being approved of becomes increasingly important to the small 
child. For the sake of holding the love of the grown-ups who care for him, 
he is willing to sacrifice the bodily pleasures which his love objects demand 
that he give up. His own individual gratifications are renounced in favor of 
love relationships to the people of his onvironment. Aggressive and hostile im¬ 
pulses directed against those who frustrated his attainment of immediate 
pleasure are replaced by feelings of tenderness and solicitude for these same 
people who have now become love objects. There la even tenderness for brothers 
and sisters in imitation of the attitude towards them of the parental love ob¬ 
jects. Many of the child’s former, purely selfish, bodily gratifications now ob¬ 
tain satisfaction in a changed or sublimated form which is socially acceptable. 

The child who formerly hammered for the physical joy of the activity and the 
pleasure in the sounds and sight of Daddy’s cigarette box being smashed now 
hammers two boards together to make a boat. 

In spite of all his renunciation and sacrifice and sublimation of bis childish 
impulses the little boy or girl still cannot completely monopolize his much desired 
love objects, Mother belongs not only to him but also to Daddy and to brothels 
and sisters and to all sorbs of outside interests. Daddy, too, much loved as he 
may be, cannot be dominated as the small child would like to dominate him. 

So, since the little child cannot make his parents his own in reality, he, so to 
speak, incorporates them into himself. That is, he adopts as part of his own 
personality and point of view their attitudes and their standards of behavior 
and morality. This new part of him jg now at war or in conflict with the 
inlantile, instinctive little creature that had as a sole aim, the immediate 
gratification of bodily pleasure. 

Most children by the time they are 5, 6 or 7 have reached a beginning 
compromise within themselves between tlioir instinctive demands and the demands 
of society as interpreted to them by their incorporated love objects or social 
conscience. .The behavior patterns and symptoms of the small child are to be 
regarded as his successive efforts at finding a solution for his conflicts - be¬ 
tween himself and his frustrating parents, between himaelf and his brothers- 
and sisters, and finally between the older and new parts of his own person¬ 
ality. How successful the child will be in utilizing to the full his potentialities 
and native endowment is dependent on how guccessfully he succeeds in solving 
these conflicts common to all of mankind. His first 6 years is a vitally im¬ 
portant period of his life and a determinant of his whole future. The child, 
as he grows up, repeats over and over in his relationship to people the pat¬ 
terns he has worked out as solutions to his conflicts at home. 

As an illustration of this universal tendency to repeat, in adult life, pat- 
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t6rnfl of behavior laid down In childhood let us consider a case history. For 
the sake of clarity I have selected material from the case of a girl who In 
childhood had to deal with emotional conflicts too great for her to solve by be¬ 
havior patterns which would lead to mental and emotional health. In tracing 
the development of the sick or poorly adjusted personality, we can see in relief 
processes which are present in the well-adjusted and healthy but which do not 
stand out. In psychology, as in physiology, our perception of how and why 
functional patterns develop as they do is made clear by observation of patho¬ 
logical cases where too great weight or emphaaia throws light on one or another 
dynamic process. 


CasB /l, 

Hflir la a houaenald gf Zi years, She haa never been able to hold a Job for more than a few 
months because of her Inablilcy to get along with her employer or with other eniDloyeea. She la 
(L young Wonmn of superior Intelligence, as Indlcftted by paychomecric tagbs, as well as by her 
having sucCGAded In getting through high school ^gsUisb the odds of supporting hereaif from the 
time she was IB, She Is attractive and is acrupalously neat end clean. Mary is a person who 
Invariably succeeded In creating a f&vorable impression wUh the result that she never had any 
trouble In finding herself a poaltun. For the flrat few weeks in any new Job her work was al¬ 
ways above criticism. During this period her''einployera had boujidlesa enthusiasm for her and 
spoke of her sweet roniier and gentle tactful handling of anfiU children in the home. Then, as 
time went on, troubles began to pile up. If there were other maids In the household tlary began 
bo accuse them of being lazy and irresponsible. She compared their Inefficiency to her own 
painstaking work - which did not make her popular with cooks or nurses ae the case might be. If 
anything want wrong In the house Ke,py felt that her ftlawese was blaning har unjustly. She be¬ 
came disturbed, not only about working reiatlonahlpa but also about the social relationships or 
her mlabresa and other employees. In one home she accused the adolescent daughter of her mis¬ 
tress of immoral aexml behavior. In another hone she reported to her employer that the cook 
was "out all hours, doing goodnsas knows whatx. gne intimated several times that her employer's 
husbend or grovnup sen or guest was making Improper advances to her. Coincident with this pre¬ 
occupation concerning the working ana social relationships in the household Mary's efficiency 
In her work dimlniahed, When her employer spoke to her, even in a kindly wsy, about some care- 
leesnesa she became sullen and seethed with Inner wrath at what she regarded as an unjust ac¬ 
cusation. She took all correction as an indication that her employer did not like her and 
wanted to be rid of her. it almost seemed that Hary then tried by her actione to provoke her 
mlstrasa into having to dismisa her. When tlnai0 discharged she took a martyred aatlafaction 
In her unhappy fate. It was her attitude that egaln she had been misunderstood, abused and re¬ 
jected. On one occasion she lost a Job because, after being called to teak for acne negligence 
In herNvork, she became irritated at her employer's 17 nonthe' old child and slapped him. 

Mary's pattern was to ’'sell herself* to a new employer as a superior person with idealistic 
strivings and sotne cultural amblcions. After being well-established in a position she became 
nervous, suspicious, resentful and accusing. She felt herself discriminated against and dis¬ 
liked by her mlscreas and she provoked rejection which proved to her that her suoplclons and 
feelings that she woe not wanted were justified. 

The fbatures of Mary s case reported above have roots in the emotional situations in which 
she found herself in her childhood. Now, In •adult life, we see her repeating projections, 
ratioiiBilzaClons, self-justllicatlotis and defense neclianisms which in her childhood served her 
ns solutions for courilcts between herself and her frustrating parents, between herself and her 
siblings 'and botween the older and newer parts of her own personality. Space does not permit 
a complete reconstruction of Mary's childhood. However, ^ brief survey of her particular situa¬ 
tion In her family will thrcfw light on the unhappy, adult behavior patterns described above. 

We shall see that Mary's pattern developed early in Lite in response to her nead to work out 
compromise after compromlSD between her Inner self and the outer world with which she waa con¬ 
fronted, 

Mary was the second of three children. Her parents wera never happy with each other and 
were both resentful of her birth which followed 11 months after the birth of Betty, the older 
slater. From the beginning Betty was che favorite of both the father and mother. When Mary 
was 3 her brother was bom and U seems pos-sibie that her occusaclons are true that he was the 
child of another man than her father. Hnry was bitterly jealous of this baby boy, whose birth 
deprived her of whatever advantage she had had aa the taby In relation to her mother, The baby 
brother died while sClU In infancy. It Is significant that following his death, Mary's favor¬ 
ite form of play - which had a compulsive character - was to ■kill" her doiia and bury thein. 

She developed anxiety about heliig nlons In the dark or In closed places - an apprehension which, 
has remained with her up to the preaeni time. From the ages of about 4 to 7 she auffored from 
night terrors and in adolescence she began having frequent anxiety dreams which have perelaCed. 
In the course of studying her It became apparent that Harya hoaclllty for the baby brother had 
been an great Chat she had wished him to die. Ills death In reality had come as a gratification 
of her wish and her deep reaction was: *1 wished my brother .s death. Kv wish has Killed him 
do I am guilty and i'll be punished." From the age of B of 8 on Mary hecama increasingly 
solicitous and protective of small children, aa a defense agalnat or reaction to her dangeroualy 
hostile wishes tcTwards young uaurrer.s of a mother's love. In the episode of her angry slapping 
Of her mistress* l7-moiitha-old son, following a rebuka which she cook to be a rejection, Mary’s 
old hostile impulse.s succeeded In brea'itlng through her defenses a^inst them. 

Tn childhood Batty was held up to Mary by her mother as an example. Belly seouBtl always to 
be right and Mary always wrony. As a matter of course, new clothes went to Betty to be handed 
down to Mary. Early in Ufa 74ary bejran to cry to create new altuailona In which she could be 
the favored one and could escape her unbearable position at home, She went to her grandmoChar 
or to neighbors to bask in the attention and admiration her precocious manner won for her. To 
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orfaet Bfltcyifl success In the ianliy situation, Mary threw herself Into school life vfith en- 
thuslaani and struggled to hold the place of teachor'a pet. It becania her ambition to be a 
teacher when she grew up, Betty, never a auoceaa in achuol, waa looked upon as Inferior by 
Mary, As time went on Mary became more and laore resentful that Betty, wlio was *duiiib and lasy*, 
was still the ravorlte of the family. She eonaldered that both parents discriminated aaalnat 
her - the clever and airbltloua child - in favor of lier good-for-nothlnE older sister. In 
puberty Hatty showed strong heterosexual intareata and was popular with the village boys. Mary 
was jealous but defended herself by looklUB down on Batty, JUst as she now scorned her mother 
Shfl raprded thari both ae frivolous and iFinoral. 3lje became Incraafllngly disagreeable at home 
and openly accused her mother of falling In her duties and of setting a poor oxample for her 
daughters. Her mother, in desperation, took the attltudo, "Mali, U you don't like me why not 
go and live eontewhere elee,^ Mary took her mother at the face value she herself had provoked 
and with raeentmflnt she left home and obtalndd her first Job ae a mother's helper, Slie rimiy 
believed that, through no fault of her own, she had baen put out of her lioma and pernsnently 
rejected. , . . 

This outline of Hary'a childhood reactions to hor family background ahws obvious parallels 
to her eubaequent life trends, Over and over again as an adult she got herasif Into situations 
In which flhe could carry on the battles of her childhood, Hor social ralationohlpe ih each new 
environment inevitably took on the color of her childhood relatlonehipa. Competicioh in work 
always renoblllEed her old competition with her slater. The allBhtesc rebuke from her employer 
reawakened her fasllnga of frustration and rajectlon by her mother. Her reactions to new people 
and events became almost photographic raproductlorta of earlier reactions to paopla and events 
at hone, Mary continued b try to reach a compromise between the older end newer parte of her 
Personality in symptoms such as her fear of small encloaed places, her bed dreams and her out¬ 
bursts of aggression, as wen as In other symptoms not gone Into in this report. 


Having seen of v/hat fai-reaching significance are the events and lelation- 
shipa of the child’s fiist 6 yearsi we come now to the task of education - 
which ia the function of the home, supplemented by the kindergarten after the 
child has begun to master the first rules of social llfo. This preschool educa¬ 
tion la not the formal presentation of (actual Infoimation which the child will 
encounter latei on In the grades but Is rather a matter o( allowing and for¬ 
bidding, encouraging and discouraging the child’s gratifications of his primitive, 
Instinctive Impulses. If he Is allowed too complete or too frequent gratification 
of his infantile asocial wishes, he remains satisfied with life at a primitive, 
childish level. He la fixated at what should have been merely a. passing phase 
in his development. His satisfaction Is so great that he has no strong motiva¬ 
tion for piocecding with the drama of his emotional development, It Is this 
child who has been allowed too complete instinctual giatiflcatlon who, In later 
years, la apt to fall Into the category of delinquency or perversion, 


Caae 

aldnoy, a l&>y,aar-old boy, was referrsd co the Hen England Home for Little wanderers by a 
School truant oiflcer. Though of good average intelligence and free from apeciallaed learning 
disabilities Sidney was not progressing In school and apparently he did not care. His tendency, 
according to hla teachers, and to all who knew hla, was tq lie down on every Job assigned him 
that mde any deronds upon hint. He vfas unable to accept even a mlnlimun of work and whenever hs 
felt that things were not going as he wished, he bocara sulky and rerusod to cooperate further 
with the social group, He, as it were, took flight fron a situation that did not cater to hie 
every whlh. Sidney wae abaent from school isore daya than he attended but always he waa able to 
bring a note rroni his grandmother atteatlng bo the fact that ha had been at home, alck In bed. 

Hie Obvious robust good health belled this excuse of frdquent illnesa, ft was reported In the 
neighborhood that Sidney was eometlmes seen out flahlng or wandering about the hills nearby 
during school hours. 

Sidney was suspacted of being raeponslble for oone petty thlevory, lie had a habit of 'bor¬ 
rowing' bicycles without the kncMledge or consent of the ownere. The tniant officer was assigned 
the task of checking up on Sidney's actlvltlee. Wien he celled at Bidney'a home Sidney was not 
there, Hla stepmother said, in a reslgnad voice: 'Uoll, I thought lie woe at ochool but If he 
le not you'd batter look for him over the hill at hla grandmobher'a.' Mtie went on to say that 
She had given up trying to do anything with Sidney, that though he was supposod to live at home 
with her and with hie father, he apent much icoro than half hla tine with hla grandinother. "Sho'a 
got hliB so spoiled he's not good tor anything.' The trudnt officer went on to the grandmother'e 
Qobtagft where he found Sidney in bed, surrounded by conforte and good things lo eat. He wae 
tasking In the aolicuuda of his grandmother. 

Sidney's story Is almost a caricature of the pampered child, Hla own mother died at the 
time of hla birth. He and his father were taken Into the home of hie dead mother's mother, 
nis grandmother, a lonely womm, who had had no son of her own, lavished all her love nnd vast 
energy on little Sidney. Her whole aim seemed to be bo protect hini from any thwarting or frus¬ 
tration, She oyer-fed him and over-ooddled him. Hla elighteat wish or need received her un¬ 
divided attention. Bldney had no motivation for applying himaeif to anything except receiving 
gretifleation and aduiabicm without the expandlLure of any effort. Hla first 0 years were spent 
In this hothouBe environment. His father then remarried and brought his new wife into the home, 
She soon found the situation impossible, bo they moved to a home of their own, supposedly taking 
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Sidney with than, The atepmother did her beat to help Sidney stand on hla own feet and take 
Boine reaponelblllty. Sidney could not accept the privation entailed by reapcnsihiuty: so, what 
nls stepmother would not give him he took or went back over the hiii to hla grandmother where 
thlnga Bgain were easy for him. Out hla grandnothep could not possibly keep up with the im- 
perloUB aemanda of this growing boy. ill she could do was to try to protect him from the con- 
aeciuences of hla ancl-aoclai acta. Hla behavior was baaed oh his philosophy that the world wae 
hlB by right and that there exietsd no authority superior to hlnaelf. 

one can see In this boy'e pregent reactlona the pattern of an unhappyj constantly fruatratel 
future unleaa southing Interferea to break down the vicious Birola, The danger is that as a 
grown-up man Sidney will try ineffectually but over awl over again to recreate Che childhood 
situation of gratification of Ovary impulse. Hla childhood prepared him to neat only that one 
infantile condition of life. Sidney had ho need to exert hlraelf to hold hla sranditiother's 
(mother's] love and there was no motlvatim [or auhUmatlcn of hla impuiaes. 


On the other hand, a child who has been forbidden too much or who has 
too early been forced to conform to adult gtandaida, runs the risk of later 
showing neurotic traits, ranging from simple inhibitions in behavior to a diver¬ 
sity of peychoneurotlc symptoms. This child has had to put aside or repress 
hia unsatisfied impulses. He has had to do this before he was able to subli¬ 
mate them into useful, creative activity from which he could get a substitute 
satisfaction. 

Case ^3. 

OoiTgUa, a lO-yaar-old boy, was referred to Che Hew England Home for Little Wanderera by 
hlB school principal, Hig ceachara had been puzzlod by hu adjuatmonc ever since he began con^ 
Itig to Bchofll. He wea an attractive, bright child, with unusually pUaalng manners. Hia good 
behavior and extreme neatness made him b favorite of all the adults with whom he came in con¬ 
tact. But he was totally unable to get along with other children. Even the girls regarded him 
as a "goody-goody" or a "siasy", and he was the butt of many a Joke. He at flrat acruggied 
valiantly but pathetically to win himself social standing. He brought ricwers and candy to hia 
teachers and he tried to introduce dramatizations of history stories to his puymatea as a 
playground occupation. The ridicule of bla contemporaries soon caused Douglas to withdraw into 
himself. He became progreaslveiy more isolated from the group and sought hie satisfactions in 
Imaginative Play by himself, While occupied with something else his fingers were often in his 
mouth. He developed some facial tics, accompanied by sucking noises. Hla sthoci teachers ware 
particularly concerned by his failure to learn. Hla first two years of school had given promise 
of considerable academic success but. Just as he withdrew energy from forming social relation¬ 
ships. energy was also withdrawn from his studies. Dougiae continued to struggle with his les- 
eone, He tried deaperaUly hard to bring in perfact arUhPieblc papers and to spell correctly 
all Che words given but what he learned be forgot, what he knew he seemed unable to reproduce 
and hie anxious struggle for perfection interfered with his concentration. 

Douglas was an obviously inhibited, disturbed little boy who shewed what might be the be¬ 
ginning of severe nourotic symptoms or even of a psychosis. 

Douglas was the second child of a middle-aged couple. His older brother had died at six 
years several years before the birth of Douglas. Doth his father and mother were ambitious, 
conscientious people, eager to pull themselves into a higher economic strata than that into 
which they were born. The father a business kept him atwy from home much of the time go that 
his contact with the hoy was slight. When with Douglas he was given to quizzing him on his 
school progreaa and to delivering moralistic talks on Che virtue of hard work, courage and 
good sportmanahlp. He advised his soev not to waste time on Idle play and he tried to Institute 
a Spartan regime as a preparation for the struggle to climb the ladder of succese. 

Tlw boy's mother waa an Independent, self-reliant peraon, active In comtaunlty atCalra. She 
WBs an efficient and meticulous houseiceeper and managed to supplement the family income by 
selling home-mads bread, cakes and pies to a local restaurant. Before her inarriage she had 
had same nurse's training and she considered herself an authority on the upbringing of chil¬ 
dren. She read a great deal and, whenever possible, took courses on home managerient and child 
care. Douglas' Infancy was strictly aseptic. He was fed stipulated quantities by the clock. 
When he sucked hla thumb hla elbows were put In splint to keep his hands away from hla mouth. 

He was trained In toilet habits before the age of 10 months and his infantile rasturbatlon was 
promptly chocked. As Douglas grow older he was an unusually amenable, passive child. Ills 
only striving was to please hla parents who were so rigid in their dBrands on him. By the 
time he reached school he had need of perfection in hlnaelf In order to be free from anxiety 
and tenalon. But his personality growth was Inhibited by the strict regime instituted by hia. 
love objects and carried on In him by his Intolerant conscience. 


It is the difficult task of parents, nurses and teachers to allow and, at 
the same time, forbid so that instinctual impulses are neither allowed too full 
expression or too complete denial. Mental health and mature adjustment are 
to be reached by a path midway between allowing and forbidding, Our aim 
for the unsocial, instinctual impulses is that they should be sublimated into 
creative or useful activity. Let us consider an example of this process of 
sublimation which is ao important and satisfactory a means of meeting the 
demands of the environment without giving up the possibility of gratification 
of instinctual demands. 
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Cage j4. 

Terry Is a IZ-year-old bey of average IntoUlgenca and of a reUtlvoly pleaaing perswiality 
He la a hard worker and, If InCereaCed In wfiac ha la doing, he works with concentration and 
enchuslBsm, Hla outeCandlng Intereat Is In chinga that are nechanltal. llbhough he has no 
mathemtlcal ability or particular nanual aklU> he la faaclnaCed by eng'd^a, appllancee and 
iraohlnery. Ho takes a keen delight, not only In taking things apart but ;*lno In putting then 
together again so that they will work. *1 UW to know h(w things Work the way they do and 
whan I build aomethlng it works - It isn't Juat for looks.* Jerry ma willing to go to no end 
of trouble to find out how things were built, how they worked and h<kr to build them hliaelf, 

His rocnn was more of a shop than e bedroon. It contained a model railroad ayatem, a model air* 
port, bridges that would bear weight and deiricka that would lift loads. RI 0 homemade radio 
was the delight of hie heart, Jerry's stepfather owned a second-hand car and Jerry nlaeed no 
opportunity of tinkering with It. Ida nctlviur with lb, when hla stepfather first got It. was 
largely of a destructive sort bub his stepfather, a man of wlsdcwn, patience and some mechanical 
ability himself, helped and encouraged Jerry in [Mttlng It together better than It was before, 

Hls atepfather took pains to teach Jerry to drive the car and promlaed him the Use of It "as 
Boon sa the law allws", 

Jerry was an only child whose father died ahorcly after hla birth. When he ms 4 hla mother 
ren&iTled and within the newt year she had Wo qlacarrlagea. During the Interval between hla 
father's death and hla nothor'e second Tiarrlage, Jerry slept in a cot in hla mother's room, 

When the stepfather entered the home Jerry was given a room of his Mn and hie mother and step¬ 
father slept together. For almost two years after the mother's iiBrriage Jerry showed temper 
tantrums and outbursts of aggressive destructive behavior. He showed a tendency to rummage 
through drawers and boxes and chars wars acatCered episodes ot stealing. His mother complained 
at that time of hie tendency Co 'snoop around*. He was a trial to everyone because of hie con¬ 
stant and repetitive asking Ot silly questions, nsny of which he knew the answers to. 

Jerry's psychological situation follORlng hls mother's marriage wee a difficult one. To 
him hiB stepfather represented a dangerous intruder who not only interfered with hls own rela¬ 
tionship to hla mother but even, it seamed to hln, hurt hla mother and mde her bleed. He did 
not know what went on in the bedroom from which he was carefully excluded bub he was consumed 
with curiosity and apprehension about it. 

When Jerry was fi his mother in desperation sent him to klndergercsn. Prom the beginning he 
liked It and hla teacher wae really fond ot hln, In spite of the difficulties ha presented. At 
kindergarten he was allmed to build block towars. knock them down and build them again. Ha 
was allowed to explore the cupboards In which mterlala were kept ahd hls teacher encouraged 
him and taught him to uae whatever caught hls Interest. He worked with cloy and paint and 
finally with wood and* tools. 

Jerry';) eteptather, a big, robust man who wae an expert carpentor, became as time went on 
not only an object of fear but also of envy and admiration. Hls instinctive handling of the 
boy was wise and Jerry, In order to hold hls mother's love and win hls stepfather's ednlratlon, 
creduaiiy gave up hls anci-social tendeneies. Ills mechanical Interests now are not only evi¬ 
dences of hla old Identification with hls stepfather but are also BUblinatlons, In hla curiosity 
as to hew things work he can inquire into and find satisfaction tor what, earlier In life, had 
been forbidden sexual curlpalty, In taking edchlnery apart he can satisfy his old lioetlle and 
destructive longings. In'building thlnge that will work he can assure himself that he, too, 
will someday be strong and powerful, like hls stepfather. Jerry's sublimations have absorbed 
the energy that rilghti under less fortunate hone and school circunatancea, have produced un¬ 
happy, delinquent behavior. 

It is, first of dll, the parents who proTide the motivation for this sub¬ 
limation because of the child’s love lelationsliips within hls family circle. The 
nursery school and kindergarten provide a stage where the child In a secure, 
protected environment can try himself out apart from the people to whom he 
is so closely tied emotionally and with whom he is in such conflict. In the 
nursery school, for the Hist time, he meets life standing on hls own two feet. 
He, of course, brings to school with him hla conflicts from at home but here 
he can for a wliile try to work them out undisturbed by the objects of his 
love, fear and envy. The nursery school and kindergarten offer to the child 
materials and further incentive for the attainment of the sublimation motivated 
at home. It gives sympathetic help to the child’s acquiring of skills into which 
his energy can flow. It brings new people into hls horizon so that his intense 
feelings towards the people at home can bo somewhat mitigated by Interests in 
the large community. 

This account of the stormy evolution of the child Into a social being which 
occurs during his first 6 years docs not answer Individual questions of what to 
do about particular problems but to answer such individual questions one must 
know both the child and the parents and the whole life situation to which the 
child has had to adjust. 

Present day parents and teachers bombarded by all sorts of modern, child¬ 
training literature and speeches, are apt to become panicky. Parents are told 
repeatedly that they are responsible for their children’s future mental health 
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and their first impulse is to do something about it. In their eagerness to be 
good parents they feel that they must be active to combat the dangers that 
may He in wait for their children or, following the ideas laid down by Rousseau, 
they avoid all prohibition, all authority, for fear they may limit their children’s 
individual development. In either case they be«)me self-conscious, doubting 
parents or seU-consclous teachers but the child in his cwn uncertainty and 
doubt has need of love objects with whom to identify, who have assurance and 
firmness in their philosophy and a tolerance born of a happy solution of their 
own infantile conflicts. 
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CHANGES IN THE STATURE AND SITTING HEIGHT OF PRESCHOOL 
CHILDREN IN RELATION TO REST IN THE RECUMBENT 
POSITION AND ACTIVITY FOLLOWING REST 

JANET E, REDFIELD AND HOWARD V. MEREDITH^ 

The study to be reported In this paper had Its setting in a practical ques¬ 
tion ol laboratory procedure. The questloiv was; Does an afternoon rest period 
elicit a change in the stature and sittiitg height of children of preschool age 
which Is sufficient to necessitate that repeated measurements of the same chil¬ 
dren at bimonthly or quarterly intervals be made with direct reference to the 
rest period? In other words, are there changes brought about by rest in the 
recumbent position which are great enough to affect the comparability of seriatim 
measurements on a given child where examinations are made before the rest 
period on some occasions, immediately alter the rost period on other occasions, 
and at various times during the first hour Mowing the termination of the rest 
period on still other occasions? 

The specific aims of the study may be listed as follows: 

1. To determine whether children of preschool age show significant 
gains in stature and sitting height during an afternoon rest 
period 

2. To investigate the amount of loss In stature and sitting height 
which takes place during the first one-half hour and first hour 
after the rest period 

3. To study gain in stature and sitting height during rest (if ap¬ 
preciable gain Is found to occur) in relation to duration of rest 
period and degree of relaxation 

4. To determine If loss in stature during the first hour following 
rest la greater under vigorous physical activity than under slight 
or moderate activity 


LITERATURE 

It has long been known that stature, and certain other linear dimensions 
that may be considered segments of stature, are subject to diurnal fluctuation, 
The research literature on this phenomenon dates back more than one and a 
half centuries and includes studies by Montbeillard (5, 0), Merkel (1), Brad¬ 
ford (2), Malling’Hanson (5), Wiener (1), Curtiss (3), Yamada (1), 
Foniatowski (1), Bachman (1), Hohlfeld (1), Palmer (6, 7), and Davenport, 
Steggerda, and Drager (4), 

In 1770 Montbeillard secured meaBurements on his seventGcn-year-old son 
and found that '^stature tends to decrease during the day and with prolonged 
exertion, and that this loss is regained with rest.” (0, p. 333) He is reputed 
to have observed that on one occasion of unusually prolonged exertion and as¬ 
sumption of the erect position, 'Vhen his son had danced all night,.,.height 
had decreased by 30 mm. but after 24 hours' rest the loss was recovered,"(5, 

p.2) 

"Merkel (1001) measured his own daily linear reduction in both the sitting 
and erect posture from the time of rising in the morning until going to bed. 

He had an apparatus constructed whereby he measured the height of the visual 
plane from the floor, the ‘Augenhohe.’ His sample day, after being up six 
hours, showed a decrease in 'Augenhhhe* while standing of 2.0 cm. and, while 
sitting, of 1.6 cm. Of this decrease 0.0 cm. and 0.6 cm., respectively, or 

^FTom Iwa Child Welfare Research Station, State Univeraity of Iowa, Iowa City, Iowa. 

203 


CHILD DEVELOPMENT, Vol. 9, No, 3 (September, 1930) 



REDFIELD AND MEREDITH: HEIGHT CHANGES AND REST 

about <iT\e-half, took place in the first hoar. After a two-hour period of rest 
recliningi there was a partial return toward the morning reading of about 1 
cm, in both measuTements, with a subsequent decrease comparable to that seen 
in the morning." (1, p. 304-395) 

Bradford (1003) measured the stature of a single adult, aged thirty-five 
years, in both tho erect and recumbent positions. Measurements were obtained 
at 7 a.m, and at 10 p.m. The findings were similar for both poaitions, To 
quote Bradford directly: “...the height of the same individual is greater in 
the morning than in the evening....A person is larger in the recumbent position 
in the morning than in the same position at night," C2, p. 246) 

Malling-Hanson (1000) published a study based on approximately seventy 
boys of school age measured daily over a period of two years. The study in¬ 
corporated the following finding on daily variation in stature: “...from the 
time the boys got up in the morning till the time they went to bed at night 
their height declined by about 1 cm.i which loss was regained by the next 
morning." (6, p. 5) 

Wiener (1096) investigated “daily decrease in height for two of his four 
sons." (1, p. 395) His tables show “a decrease of O.fl and 0.9 cm. in the 

first hour, a partial return after a nap, and a total daily loss of 1.3 and 1.9 

cm." (1, p, 396) 

CuitlsB (169&) made a study of change In stature during sleep using 
three male students (aged seventeen, nineteen, and twenty-one years) in at¬ 
tendance at Purdue University. The subjects were measured "just before going 
to bed at night and as soon as they got up In the morning, the hours being 
approximately 10 p.m. and 0:30 a.m." (3, p. 270) Daily records wero ob¬ 
tained for a period of approximately six months, i.e. January through June. 

For the subject aged seventeen years, the average gain in stature during sleep 
was 16.4 mm., and the range in gain from 9 mm. to 24 mm. The findings 
for the other two subjects were similar. Thus, "The total average gain in 
height for all three was 10.22 mm." (3, p. 273) Supplementary mention 

was made of the fact that all three subjects took regular gymnasium work 

and that "On the days when they had worked especially hard In the gym¬ 
nasium or field it was noticed that...the gain in height was somewhat greater." 
(3, p. 271) Curtiss recommended that anthropometrists note the hour at which 
individuals are examined and arrange for subsequent examinations "at the same 
hour, or as near it as possible." (3, p. 273) 

The studies by Yamada, Poniatowaki, Bachman, and Hohlfeld have been 
reviewed by Boyd (1), As for the studies by Merkel and by Weiner, It will 
suffice tc reproduce her treatment. 

"Yamada (1902) noted a daily decrease in stature in the Japanese. The 
available references are ambiguous as to amount. 

"Poniatowskl (1911) states that a dally decrease in body length of 2 to 
3 cm. Is Well known and '...so scheint es zweekios, die Korpergroase genauer 
als bis auf +0.5 cm. zu messon.* 

"Bachman (1924), in an extensive statistical analysis of the daily shrink¬ 
age in standing height for 200 men, finds a decrease of 0.76 cm. one hour 
after rising, 1.77 cm. four hours after rising, 2,17 cm. seven hours after ris¬ 
ing, and 2,36 cm. eleven hours aftfer rising. He has also developed analytical 
expressions for both the dally decrease in stature and the nightly recovery. 

"Hohlfeld (1920) noted that infants from six to thirteen months of age 
showed an average decrease in body length of 0.05 cm. after sitting up one 
hour, and 1,12 cm. after standing one hour. One infant, measured after sit¬ 
ting up two and one-half hours, showed only a 0.03 cm. decrease in the 
second hour." (1, p. 395) 

Palmer (1930) obtained stature measurements on three preschool children 
at approximately hourly intervals during the day for a period of from three 
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to five consecutive days, He found that during the first hour after arising 
stature decreased approximately 7.0 mm., during the second hour approximate¬ 
ly 3.5 mm., during the third hour approximately 2.5 mm., and during the 
fourth hour approximately 2.0 mm, Beyond this average reduction of about 
1,5 cm. for the first four hours after assumption of the erect position, he 
found children “two to five years old” to “decrease about 2 cm. in standing 
height from morning to night..,,” (1, p. 396) 

In addition to the above data on the general trend of daily decrease, 

Palmer reported incidental findings on the rate of reduction in relation to physi¬ 
cal activity, and on increase in stature accompanying a midafternoon nap. His 
published treatment of these two problems, unfortunately, is restricted to the 
following statements: "Children who exercise vigorously in the first hour after 
arising may lose one-half inch in total stature. Children who have a mid¬ 
afternoon nap gain back about half the height lost during the earlier part of 
the day." (7, p. 3) 

It ia Palmer's view that loss in stature "vs aaaoclated definitely with the 
assumption of the erect posture" and regain in stature "is associated with rest 
in the recumbent position.” (7, p. 3) He further mentions the probability 
that "variations in the thickness of the intervertebral discs and in the apposi¬ 
tion of the bones of the leg and foot account for the major part of the diurnal 
variation,” (7, p. c) 

Davenport, Steggerda, and Drager (1934) reported a study of reduction 
in linear dimensions of the body from morning to afternoon. One anthropometrist 
(M.S.) measured a single subject "fifty consecutive times at different times of 
the day through a number of days.” (4, p. 260) Measutemenka of atatuie, 
supersternale height, sitting height, and sitting supeisteinale height were taken. 
The measurements "were all made from 2 to 6 hours after rising in the morn¬ 
ing....” (4, p, 271) They were grouped into a.m. observations and p.m. ob¬ 
servations, The two groups represented an interval of "probably not more khan 
6 hours,.,,” (4, p. 271) It was found that the average loss from morning 
to afternoon was 7.4 mm. for stature, 6.6 mm. for supersternale height, 9,2 
mm. for sitting height, and 7.0 mm. for sitting supersternale height. In dis¬ 
cussing the findings for stature and sitting height the authors state, "It might 
seem remarkable that the loss should be the greater in the sitting height (In¬ 
volved as it is in stature). Bub anyone who has had extensive experiencs in 
measuring sitting height knows that the act of sitting, as contrasted with 
standing, brings quite new muscles to play upon the posture of the trunk and 
demands special control of, and tone in, those muscles. Fur we are habituated 
to erect standing and to a slumping sitting posture. The loss of stature during 
the day is probably quite as much due to loss of ‘tone’ as of thickness of in¬ 
tervertebral pads." (4, p. 270-271) 


SUBJECTS 

The subjects for the present study were twenty-two children betwBuii lour 
and five years of age. They were all of the children in attendance at Group 
III of the Iowa Child Welfare Research Station preschools during the spring 
months of 1930. This group met between one and five o'clock in the after¬ 
noon, 

In accordance with the program being followed in the group, half of the 
children rested between the hours of one and three o’clock and the other half 
between the hours of three and about foui-bhirty. For purposes of this study 
it was possible to examine the children of the former group four times in the 
course of the afternoon and the children of the latter group twice. Specifical¬ 
ly, the children of the group that rested from one to three o'clock were examined 
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just beloie going to the Bleeping iGom, immediately upon rising, one-half hour 
later, and one hour after rising. The children in the second group were ex¬ 
amined just before going to rest and immediately upon rising. 


measurement procedure 

Determinations of statute and sitting height were made by the following 
anthropometric technique: 

Stature 

Instrument; Baldwin paper Measuring Scale and Square 
Definition of Measurement: Erect body length from the aolea of the 
feet to the vertex 

Landmark; Vertex — the highest point of the head when held 
with the tiagion-orbitale plane parallel to the floor 
Posture: The subject stood erect with heels almost touching each 
other, Heels, buttocks, upper part of back and rear of head 
Were in contact with the wall to which the scale was attached. 

The aims were permitted to hang at the sides in a natural man¬ 
ner, 

Technique: When the subject was in position, the anthTopometrlst 
took the square and placed It above the subject’s head so that 
its one face was against the scale and Us other face horizontal 
with the floor. The square was then brought down until the 
horizontal face crushed the subJect^s hair and made firm contact 
with the vertex. Care was taken to see that the subject kept 
his heels in firm contact with the floor. 

Sitting Height 

Instrument; Baldwin Paper Measuring Scale, Square, and a hori¬ 
zontal walnut bench 30 ems, in height 

Definition of Measurement: Distance from the surface of the bench 
to the vertex with the subject in an erect sitting position 
Posture! The subject sat on the bench with his knees Hexed and 
spread apart, his ankles crossed) hands resting on his thighs, and 
the posterior aspect of his trunk in contact with the scale both at 
the sacral region and at the upper thoracic region. Always after 
the knees of the subject had been spread apart and his ankles 
crossed (in order to release as much as possible the tension of the 
gluteal muscles and to permit the ischia closely to approximate 
contact with the bench) the anthiopomctrist checked to sec that 
the sacral region was in contact with the scale. 

Technique: The Square was brought down firmly on the vertex as 
in mcasuicment of stature, and the sitting height recorded as the 
value read from the scale minus the height of the bench. 

Bach time a child was examined three independent measurements each for stat¬ 
ure and sitting height were obtained. In the case of stature, for example, 
after the first reading was taken the child was removed from his position in 
front of the scale and entirely replaced for a second reading. He was then 
again removed and replaced for a third reading. The median of the three 
readings was taken as the stature record for the examination. A sitting height 
value for each examination was obtained in the game manner. 

Three or four children from each rest group, making a total of seven or 
eight inwall, were as many as could conveniently be measured in any one after- 
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noon.^ Conaeqaently, collection of the data covered a number of days. 

Because of the limited number of subjects available, from one to four series 
of observations were made on each child. No selective factors, other than that 
of availability on the days that collection of the data was in progress, operated 
to restrict a few children to one series of observations while a few others re¬ 
ceived four series of observations. 


GAIN DURING REST 

A total of forty-five examinations were made just, prior to rest and again 
immediately following rest. These examinations made it possible to compute, 
for each of forty-five cases, the difference between stature before rest and 
statute after rest and the difference between sitting height before and after 
rest. 

Forty-five cases were accumulated by using all of the twenty-two subjects 
once, fifteen of the subjects twice, six of the subjects three times, and two of 
the subjects four times. The duration of the rest period ranged from one to 
two and one-half hours, with most of the subjects resting about one and three- 
fourths hours. Rest took place in an appropriately equipped sleeping room with 
the child recumbent on a bed. 

The two series of differences were computed as stature after rest minus 
stature before rest, and sitting height after rest minus sitting height before 
rest. Consequently, positive values were indicative of gains during rest. Dis¬ 
tribution and analysis of the differences obtained, specific for each measurement, 
gave the following tabulation. 

Statute Sitting Height 


Gain, 

Num¬ 

Per 

Gain, 

Num¬ 

Per 

MilUmetera 

ber 

Cent 

MiUlmetere 

ber 

Cent 

0 ta 2 

2 

4.4 

- 4 to - 1 

5 

11.1 

3 to 5 

6 

13.3 

0 to 3 

5 

ILl 

6 to 8 

12 

26.7 

4 to T 

14 

31.1 

9 to U 

12 

26.7 

8 to U 

13 

26.9 

12 to 14 

9 

20.0 

12 to 15 

4 

0.9 

15 to 17 

1 

2.2 

16 to 19 

2 

4.4 

IB to 20 

2 

4.4 

20 to 23 

2 

4-4 

21 to 23 

1 

2.2 




Total 

45 

99-9 


45 

99.9 

Mean gain 

! 9.3 nim. 


Mean gain - 

7.7 mm. 


flange 

= 0 to 21 frim. 

flange : 

-4 to 23 M. 

The findings 

from this tabulation are: 



1, The mean 

gain in 

stature of four- 

•year-old children during 

an 


afternoon rest period of approximately one and three-fourths 
hours duration is 9.3 mm. The corresponding mean gain found 
for sitting height is 7,7 mm., or 03 per cent of that for stat¬ 
ure. 

2. Eighty-two per cent of the cases show stature gains greater than 
5 mm., or one-fifth inch. Sitting height gains of 4 mm. and 
higher are obtained for 70 per cent of the cases, 

3. The range for stature is from no gain in one instance to a gain 
of 21 mm. The child showing a gain of 21 mm. served as a 

n 

The v/rlcers wish lo ac)u:ovrlec]ge chelr gratitude to Hiaa Eleanor I^clc, head teacher or 
Croup III, for her Interest in Che study, for Cheaplandld raniier in which she introduced the 
.study to the children, and Tor her cooperation In racllltatlng collection of the data. 
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subject two other days, On all three occasions the rest period ap. 
pToximated two houia and the child v/as aalcep for somewhat moie 
than one hour. The gains on the other days were 10 mm. and 0 
mm., respectively. The child showing no gain served as a subject 
on one other day. The gain on this second occasion was 7 mm. 

On neither occasion did the child sleep. The gain of 7 mm. was 
associated with a rest period of one and onc-halC hours duiatlon, 

The "tio gain" record was obtained for. a rest period of one hour, 
during which the child was observed to be exceptionally restless. 

4. For sitting height the range is from a loss of 4 mm. to a gain 
of 23 mm. The greater variability of the findings here Is un¬ 
doubtedly due to the relative unreliability of sitting height meas¬ 
urements. 

GAIN DURING REST IN RELATION TO SLEEP 

In order to obtain an indication of the influence of "degree of relaxation 
and duration of rest period" on the gain in stature and sitting height during 
rest, tha data presented, in the pieviaus section were subdivided. The subdivision 
was made on the basis of whether the cases did or did not sleep — the as¬ 
sumption being that the degree of relaxation is greater for a group of children 
who sleep during rest than for a group who do not sleep. As one would ex¬ 
pect, the cases that slept tended to have longer rest periods than those stay¬ 
ing awake. Specifically, the mean duration of the rest period was 2 hours, 

5 minutes for the sleep group and 1 hour, 20 minutes for the nonslcep group, 
The range In duration was from 1-1/2 hours to 2-1/2 hours for the former 
group and from 1 to 2 hours for the latter group. 

Twenty-seven of the forty-five cases fell in the sleep group and the re¬ 
maining eighteen in the nonaleep group. The amount of sleep per case for the 
members of the sleep group varied between 1 hour and 1-3/4 hours. Statisti¬ 
cal reduction of the data for each group paralleled that for the total cases re¬ 
ported above. The following tabulation gives the results. 

Sleep Group Nondleep Group 


Gain, 

Hum¬ 

Per 

Num¬ 

Per 

MilllmeLer9 

ber 

Cent 

ber 

Cent 



Stature 



0 to 2 



2 

11.2 

} to 5 

1 

3.7 

5 

27.6 

6 to B 

4 

U.fl 

a 

44.4 

9 to 11 

9 

33.3 

3 

16.7 

12 to 14 

9 

33.3 



15 to 17 

1 

3.7 



Ifl to 20 

2 

7.4 



21 to ?3 

1 

3.7 



Total 

27 

99.9 

18 

100,1 

Mean gain = 11.7 mm, 



Konn sain 

: 5.7 nun, 

Bangs ; 5 l-o 21 mm. 



Hange : 0 to 10 nun. 


Sluing Uelghi 



- 4 to -1 



5 

27,8 

0 to 3 

3 

11.1 

2 

11.1 

4 to 7 

6 

22.2 

6 

33.3 

S to 11 

8 

29.6 

/i 

22.2 

12 to 15 

6 

22.2 

1 

5.6 

16 to 19 

2 

7.4 



20 to 23 

2 

7.4 



Total 

21 

99.9 

18 

100.0 

Mean gain = 10,1 ran, 



Mean sain 

: L2 mm. 

Bangs : 0 to 23 mm. 



Range : -4 to 13 mm 
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It is found that for children four years of age; 

1. The mean gain In stature during an afternoon rest period of two 
hours duration, where the children spend roughly one and one- 
fourth of the two hours in sleep, is 11.7 mm, or, practically, 
one-half inch, The corresponding mean gain lor sitting height is 
10,1 mm., or 06 per cent of that for stature. 

2. The mean gain in stature for the nonsleep group (i.e., group hav¬ 
ing S' rest period of approximately one and one-fourth hours 
though, not slciping) is 5.7 mm., or less than one-half that of 
the sleep group. Likewise the mean gain In sitting height for 
the nonsleep group Is less than one-hali that for the sleep group. 

3. Over BO per cent of the cases in the sleep group show stature 
gains in excess of 6 mm., or one-third of an inch. In contrast, 
a similar percentage of the cases In the nonsleep group show 
stature gains of less than a third of an inch. 

4. Sitting height gains of 6 mm. or more are obtained for approxi¬ 
mately 67 per cent of the sleep group and 2B per cent of the 
nonsleep group, 

6. For stature, the range is from zero gain to a gain of 10 mm. 
in the case of the nonsleep group, and, in the case of the sleep 
group, from a gain of B mm. to a gain ol 21 mm. For sitting 
height, the range of the nonsleep group is from a loss of 4 mm. 
to a gain of 13 mm., while the range of the sleep group is 
from zero gain to a gain of 23 mm, 

LOSS DURING FIRST HOUR FOLLOWING REST 

For the subjects resting between approximately one and three o'clock, it 
was possible to make two series of examinations subsequent to that made im¬ 
mediately following rest. Consequently, twenty-two cases (Involving ten dif¬ 
ferent subjects) were examined at thirty minutes, and again at one hour, after 
the rest period. All twenty-two cases slept during rest. The mean duration 
of the rest period was roughly 2 hours, and the mean duration of sleep 1-1/4 
hours. 

With the aid of these data and the data obtained immediately following 
rest, differences for each case were calculated between stature after rest and 
stature one-half hour later, sitting height after rest and sitting height one- 
half hour later, stature after rest and stature one hour later, and sitting 
height after rest and sitting height one hour later. 

The two series of differences analyzed in the following tabulation were 
computed as stature immediately alter rest minus stature one hour later, and 
sitting height immediately after rest minus sitting height one hour laUr. 

Stature Sitting Height 


Loss, 

Num¬ 

Per 

Loss, 

Num¬ 

Per 

Hillifnetera 

ber 

Cent 

Millimeters 

ber 

Cent 

0 to 2 

1 

4.5 

-12 to - 9 

1 

4.5 

3 to 5 

2 

9.1 

- 0 to - 5 



s to d 


36.4 

- A to - 1 

1 

4-5 

9 to 11 

4 

10.2 

0 to 3 

4 

18,? 

12 to 14 

i 

27.3 

4 to 7 

7 

3i.a 

15 to 17 

1 

4.5 

0 to 11 

3 

13.7 




12 to 15 

3 

13.7 




16 to 19 

2 

9.1 




20 to 23 

1 

4.5 

Total 

22 

100.0 


22 

100.0 

Meea loaa 

■ 0.2 nwt. 


loss 

: 6.8 mm. 


Range = 1 

to 15 fnin. 


Range : -10 to 20 mm. 
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Tliia tabulation yields the following findings; 

1. Mean loss in stature of four-year-old children during the first 
hour following an afternoon rest period of approximately two 
hours duration is 0.2 mm. The concomitant mean logs In sit¬ 
ting height is 6.0 mm., or 83 per cent of the loss for atat- 
uic» 

2. Eighty-six per cent of the cases show losses in stature greater 

than 5 mm., or ona-fifth of an Inch. Sitting height losses 
of 4 mm. or higher are obtained for 73 pet cent of the cases. 

3. The range of loss in stature is from 1 to IB mm. For sit¬ 
ting height, the corresponding range extends from a gain of 
10 mm. to a loss of 20 mm. 

4. The mean loss in stature during the first hour following rest 

C0.2 mm.) is equivalent to 70 per cent of the mean gain ob¬ 
tained during rest for the sleep group (11,7 mm.), 

Analysis of the data on loss in stature and sitting height during the first 
one-half hour following rest gave means of 6,4 mm. and 4.4 mm,, respective¬ 
ly. In relation to mean loss for the first hour, these figures imply that in 
the case of stature 66 per cent of the loss occurs between the termination of 
rest and thirty minutes later, white in the case of sitting height the loss for 
one-half hour is 57 per cent of that for one hour. 


LOSS FOLLOWING REST IN RELATION TO ACTIVITY 

An attempt was made to investigate the Influence of the type of activity 
In which a child engages during the first hour after rest upon the amount of 
loss in stature for the same Intervaf. The cases employed were the same as 
In the previous section, Prior to reporting the findings, It is pertinent (1) to 
give a brief description of the preschool program being followed at the time of 
the study and (2) to define the activity categories employed, 

The early part of the post-rest program was standard for all children. 
Approximately the first fifteen or twenty minute period after rising was oc¬ 
cupied ^y the routines of toileting and lunch. Choice among several activities 
was then available, varying from day to day, Those in which the cases of 
the present study were engagijd on the days they were observed were classi¬ 
fied into three groups according to an estimate of the amount of bodily activity 
expended. The groups were designated “slight activity," “moderate activity," 
and "vigorous activity," 

Under the category of slight activity were included such occupations as 
listening to music or stories; painting, pasting, or coloring while seated at a 
table; and block building with small blocks while seated on the floor. Moderate 
activities covered such types of motion as walking about, standing, and reach¬ 
ing; painting at an easel; water play at an Indoor tank; clay modeling; and 
block building involvli\g moderate activity. Vigorous activities were those re¬ 
quiring strenuous movements of the whole body; marching; block building 
with large blocks accompanied by running, pushing, hauling, and carrying; 
and outdoor play on trapeze, rings and horizontal bar, or running, jumping, 
and similar activities. 

The findings for each of the twenty-two cases employed are shown in the 
tabulation on the following page. 
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Gain 

Losa 

Percentage 

Case 

During 

During 

of Gain 


Rest 

First Hour 

Lost 



Sli^t Activity 


1 

11 

1 

9 

2 

11 

5 

45 

3 

13 

6 

46 

4 

12 

7 

5fl 

5 

10 

6 

60 

6 

11 

7 

64 

7 

9 

6 

67 

8 

12 

12 

lOO 



Moderate Activity 


9 

21 

9 

43 

10 

11 

7 

64 

11 

14 

10 

71 

12 

18 

13 

72 

13 

5 

4 

80 

14 

10 

9 

90 

15 

7 

13 

186 



Vigorous Activity 


16 

14 

12 

86 

17 

10 

9 

90 

18 

7 

7 

100 

19 

8 

8 

lOO 

20 

12 

12 

100 

21 

15 

15 

100 

22 

8 

12 

150 


Selected findings indicated are: 

1. Seven of the eight cases in the slight activity group show a loss 
during the first hour of less than 70 per cent of the gain during 
rest, In contrast, all of the cases in the vigorous activity group 
show a loss of more than 90 per cent ol the gain during rest. 

2. Five of the eight cases in the slight activity group show loss dur¬ 
ing the first hour of 60 per cent or less of the gain during rest. 
Percentages of gain lost fall between 6'1 and 90 for five of the 
seven cases in the moderate activity group and above 90 for five 
of the seven cases in the vigorous activity group. 


SUMMARY AND CONCLUSIONS 

Changes in the stature and sitting height of four-year-old preschool chil¬ 
dren are studied in relation to an afternoon rest in the recumbent position and 
in relation to physical activity during the first hour following the rest period, 

For the total cases studied, it is found that during a rest period of ap¬ 
proximately one and three-fourth hours duration there occurs a mean increase 
of 9.0 mm. for stature and 7,7 mm. for sitting height. For cases who rested 
roughly two hours and who slept more than onc-half of this time, a mean 
gain is obtained of 11.7 mm, for stature and 10.1 mm, for sitting height. 

In the case of the subjects who rested two hours and were asleep about 
one and onc-fourth hours, a mean loss in stature and sitting height is found 
during the first hour after rest. This loss is equivalent to 70 per cent and 
67 per cent of the mean gain during rest for stature and sitting height, re¬ 
spectively. 
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On the whole, the losses obtained in statuze during the first hour follow- 
ing rest are greater for cases observed to engage in vigorous physical activities 
than for those occupied at relatively nonstrenuous tasks, 

The findings arc considered to warrant two conclusions: first, that the 
changes in stature and sitting height of Cour-yeat-old children associated with 
an afternuon rest period are appreciable -- the mean gain under conditions of 
rest with sleep is found to he equal to two months growth for children of this 
age; and, secondly, that the changes are sufficiently marked to necessitate 
that repeated measurements of stature and sitting height on the same children 
at bimonthly or quarterly intervals should be made with direct reference to the 
rest period, e.Bn if a child is given his initial examination before rest he should 
be examined before rest on successive occasions. 
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THE mental development OF ADOPTED CHILDREN WHOSE 
TRUE MOTHERS ARE FEEBLE-MINDED 

MARIE SKODAK’'- 

Among the numeious questions in the field of mental deficiency, one in 
particular has practical implications for child ■welfare. It runs something like 
this, ‘‘Since mentally delicient girls are such notorious sources of illegitimate 
children, what policy ought to be adopted with reference to these children? Are 
they doomed to feeble-mindedness and life-long institutional care? Or can they 
be placed in normal adoptive homes with reasonable expectation that they will 
develop Into normal children?'^ 

The experimental evidence which should form the basis of a reply to this 
question consists of the placement of young infants of known feeble-minded par¬ 
entage in normal, average homes where they will grow up as integral members 
of the family, Such experiments are probably not infrequent in the placement 
of children for adoption. However, the combination of definite information on 
the parentage and on the mental development of the child is rare, It happens 
that this information is available on the progress of ^ group of such children so 
placed in Iowa. Since the first results of the larger program, of which this 
study is a part, have been made available elsewhere C2), only brief lefeiences 
to the general results will be made. 

Through the co-operation of the Iowa Child Welfare Research Station, the 
Iowa State Board of Control, and the Iowa Children’s Home Society, a program 
for the study of the mental development of foster children has been underway 
for the past four years. At the present time special attention is being focused 
on the study of the mental development of those children who were placed in 
adoptive homes under the age of six months. Since the mean age at placement 
was approximately three months, the children were placed in their permanent 
homes without having experienced the environmental influences of their true 
mothers’ homes. 

Out of a total group of 154 children placed under the age of six months, 
whose mothers ranged from feeble-minded to superior in intelligence, it was pos¬ 
sible to select sixteen children whose motheia were definitely known to be feeble¬ 
minded, not only on the basis of intelligence test scores but also on the basis of 
qualitative diagnoses by the examiners, sdiool and occupational histories, and 
social adjustment. Recommendation for institutional care or very close social 
supervision had been made in all these cases. 

That this group of sixteen is definitely selected for inferiority of true 
parents is evident when the group is compared t« the total group of 154 foster 
children, as shown in Table 1. 


TABLE 1 



Children of 
Feeble-Minded 
i KotheTs 

Total Group of 

Foster Chil- 
, dren 



Mean 

S.D. ’ 


Mean 

S.D, 

Mothers' IQ 

16 

66-4 


HI 

87.7 

15-fl 

Mothers' education 

15 

7.6 



9.9 

2.2 

Fflthera' education 

7 

9.0 

l.fl 


10.2 

2-5 

Fathers' occupational 
classification 

10 

6-3 

..a 

no 

5.4 

1.8 


Iciva ChUd Welfare Research Scatron, State UnlVerslt)' Qi Iowa, Iwa City, iDwa. 
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The mean IQ of the sixteen mothers is 66.B with a range from B4 to 74, 

The mean IQ of eighty mobhera of the total group for whom this information 
ia available ia 67.7 with a range from 54 to 120. Theac results are based 
on the 1910 revision of the Stanford-Binet given by qualified psychologists. 

The results of the examinations were substantiated by qualitative observations 
ol the behavior and adjustment of the individuals both at time of examination 
and as judged from the case histories, 

The mean education of the mothers of the selected group is 7,6 grades 
completed with no mother reporting attendance beyond tho eleventh grade, The 
mean education of the mothers of the total group is 0.9 grades and covers the 
academic range to fourth year in college. The reported education of the mothers 
is higher than that usually predicted for individuals of this mental level. By 
no means, however, does it represent the actual achievement in school. The 
evidence from social histories and school records indicates that the group was 
markedly over age for grade, and had done consistently inferior school work. 

The mothers, at least, belong to that group of school problem children who, 
lacking opportunity for special education or suitable vocational placement and 
held by compulsory education laws, are tolerantly passed from grade to grade 
on the basis of age and physical maturity rather than academic progress. 

In the absence of intelligence teat results for the fathers, their mental 
level may be inferred from their education and their occupational classification, 

The fathers of the selected group completed a mean of 9 grades. One father 
had completed high school and had had one semester beyond that. The fathers 
of the total group had completed a mean of 10.2 grades and tanged in educa¬ 
tion through four years of college. Comparison of the occupations of tho fathers 
whose education is known with those whose education is unknown showed no 
difference between the two groups and It was concluded that the former may 
be considered representative of the educational level of the entire group. 

The occupational classification used in this study is that devised by Good- 
enough (1) and based on the occupational classification of employed males in 
the United States. Group I represents the professional occupations, Group II 
the eemiprofcsslonal and managerial, Group III the clerical and skilled trades, 
Group IV the farmers, Group V semiskilled occupations, Group VI slightly skilled 
trades or other occupations requiring little training or ability, and Group VII 
unskilled laborers of all types. According to such a classificabion the true 
fathers of the selected group have a mean of 6,3, which falls between the un¬ 
skilled and very slightly skilled categories. The lathers of the entire group of 
foster children have a mean occupational classification of 5,4, while the mean 
for the entire United States, based on the distiibutlon of the 1930 census is 
4.8. Only two fathers of the children of feeble-minded mothers were reported 
in occupations as high as Group V and these were a cobbler and a grocery 
state clerk. Eighty per cent of the fathers of the selected group were in the 
lower two occupational classes, as compared to 57.3 per cent for the total 
group and 30.6 per cent for the population os a whole. 

The families of the sixteen children are distinguished for long records in 
■welfare offices even during predcpresslon years and for familiarity with various 
state and local penal, mental hygiene, and charitable Institutions, Judging 
from these (acts and from the general tenor of the material in the case folders, 
the examination of the children was preceded by apprehension that they would 
be markedly inferior In intelligence to the level of the foster families. 

All the foster parents are highly selected on qualitative bases since references, 
social standing in the community, and similar factors are carefully scrutinized 
before a child is placed in the home. However, comparison of the two groups 
of foster parents in Table 2 shows that there was a slight tendency toward 
selective placement, 

The mean education of the foster parents of the selected group is 10,8 
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TABLE 2 



Children of 
Feeble-Minded 

Holhera 

Total Group of 

Foster Chil¬ 
dren 


mm 

Mean 

1 

1 S.D. 


Mean 

S.D. 

HoiheTB* educBlion 

16 


BH 



2.7 

Fathers' education 

16 

■rm 




3.0 

Fathers' occupational 
olgaglflcation 

16 

H 

H 

154 

3.1 

1.4 


grades for the fathers and 10,6 grades for the mothersj while the mean for 
the foster fathers and mothers of the total group is 12 grades completed. 
distribution of the proportions of the foster parents who have completed vary¬ 
ing amounts of educatiori, shown in Table 3i confirms the evidence for some 
selection In the placement of these children, but also emphasizes the fact that 
the number and the proportion of those foster parents w.hose education was 
limited to the elementary grades is very small. 

The mean occupatior\al classification of the sixteen foster fathers is 3.B, 
while the mean for the total group is 3.1, These are both well above the 
mean of 4.B for the population as a whole. 

Thus there is a group of sixteen children, whose true-family history is 
extremely poor, who have at least one parent known to be feeble-minded, but 
who were placed at a very early age in foster homes above the average of the 
general population from the standpoint of occupation and social status. It is 
possible to compare the mental development of these children with that of a 
larger group of adopted children whose true-family history, while inferior to 
that of the population as a whole, is not as extreme in its deviation, Both 
groups of children have experienced essentially only the environment of the 
adoptive homes and the foster homes of the children of known mentally defec¬ 
tive mothers do not differ significantly from those of the group as a whole. 

All the children were given at least two intelligence tests during the 
course of this study. The first, given the time of appUcatlon lor the 
completion of adoption and following at least one year of residence in the foster 
home, was given at a mean age of two years, one month for the total group, 
The second examination, given after an interval of one to three years, was 
given at a mean age of four years, lour months for the total group, Ages 
at the time of first examination ranged from one to seven years, and at time 
of last examination from two to ten years for the entire group. At the time 
of first examination the selected group had a mean chronological age of two 
years, six months with a range from one to five years, and on second exami¬ 
nation a mean age of five years with a range from two to seven. Throughout 


TABLE 3 



Foster Parents 
of Children of 
Feeble-Minded 

Mothers 

Foster Parents 
of Total Group 
□f Children 


Fa Lhers 



Mothers 

Beyond high 

Bchool 

25-0 

31.3 

39.2 

39.5 

High school 
(9 to 12) 

31-3 

37*5 

34.0 

44.0 

0th grade 
completed 

31.3 

25.0 

24.S 

12.5 

Less than 0th. 
grade 

12-5 

6.3 

2,0 

4,0 
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TABLE k 


intelligence test BESULTS of CHriDKEH OF FEEBIX-HIHDED MOTHEIIS 
CQHPABED TO TOTAL GROUP OF CBIUJREN PLACED 
UNDER SIX HOffTliS OF AGE 


ChiUrcn of ToLqI Gro\ip of 

FeehlMlinded FoaLer Chil- 


_ Hothprfl _ dren _ 

Num- Mean Num- Neon 

ber IQ S. D. bor IQ S. D. 


_ Childrort Placed in All Tyngs of Fostor Komcs _ 

First, examination 16 116.4 11-6 154 116,f) 13.6 

Last examination 16 107,6 12.9 154 111.5 13.2 


Children Placed In Foaler Homes in the Three 
_ Upper Occupaiionnl Claagificatlotis _ 

First examination B UB.9 11.0 116,0* 

Lost examiriation 0 111.4 10.7 114,0* 

True mothers' IQ N 63.9 4-9 46 S9.7 16.3 


Children Placed in Foaler Homes in the Four 
_ Lower Occupotionnl CUBaificaljo nB 

First examination fl 113.9 11.4 113.7* 

Last examination B 103.9 13.7 104-5* 

True mothers' IQ B 68.9 4.1 34 86.1 12,6 


*Val\je6 read from smoothed curved at ages correopondlng to mean age at examination of the 
children ’whoge molhera ere feeble-minded. 


the sbudy citildien under three and one^lmlf years were given the 1922 revision 
ol the Kuhimann and those older were given the 1016 Stanford, The lesulta 
of the examination arc given In Table 4. 

The mean IQ on first examination of the group of sixteen children whose 

mothers were known to ba subnormal was 116.4, The mean for the total 

group of 164 children was the same. The sixteen children ranged from 95 to 
131 IQ and the total group from 00 'to 162i with only five children or 3 per 

cent of the total under 00 IQ, No child was classified as boideilinc or lower 

in intelligence. 

On re-examlnation after an interval of one to three years, the sixteen 
children had a mean IQ of 107,6 with a range from 01 to 132. The mean 
IQ of the total group was 111,5 with a range from 01 to 149, 

When the mental development of the children of feeble-minded mothers ia 
coTTipaied to that of the total group on the basis of the type of foster home 
in which the children were placed, it is seen that the selected group follows 
the same pattern of development as the total group. The eight children of 
mentally defective mothers, placed ijj foster homes in the three upper occupa¬ 
tional categories, on first examination at a mean age of three years, five 
months had a mean IQ of 110.9. Bo-exaniincd at a mean age of five years, 
five months, their mean IQ was 111,4. At the same ages the mean IQ’s of 
those children of the total group who were placed in similar homes were 116 
and 114, Eight children of mentally defective mothers, who were placed in 
foster homes in the four lower occupational categories, on first examination at 
a mean age of one year, eight months had a mean IQ of 113.9. On re¬ 
examination at a mean age of four years, three months these children had a 
mean IQ of 103,9, Children of the total group placed in similar homes and 
examined at the same mean ages were practically identical in mean IQ. The 
extent to which the curves of mental development of these two groups of chil¬ 
dren coincided, compared ag total groups and according to the types of foster 
homes in which they were placed, is graphically shown in Figure 1, 
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Fig. 1. Comparison DeCween Heiital Devalopraenb of Children of Feeble-Mlrided llothers and 
Total Croup of Foster Children, by Age at Tesc. Hean IQ and Foster Father Occupational Clasa- 
iflcacion. 


The difleiencea bebY/een the infcclUgeiice levds of the motheis oI the selected 
children as compaied to the total group amounting to 26 points for children in 
the three upper classilication homes and 17 points in the four lower classification 
homes, appear to have no differentiating influence on the inental development 
of the children. If any difference exists between the family backgrounds of the 
selected children who were placed in the two types of foster homes, it is in 
favor of the children in the low^r homes. Yet their mean IQ is materially be¬ 
low that of the children in the better foster homes. 


summary of results and conclusions 

While the number of cases reported here, whose mothers are known to be 
mentally defective, is not large, the results consistently point in the same 
direction. They may be summarized briefly as follows; 

1. The children of feeble-minded mothers, like the entire group of adopted 
children placed under the age of six months, are higher in intelligence than 
would be expected from the true-family histories. 

2. None of the children placed under six months of age, regardless of the 
degree of mental defect of the mother, has been found to be subnormal in in¬ 
telligence and none has been found to be of borderline mental development. 

3. Children of feeble-minded mothers placed in foster homes of the higher 
occupational levels and children of feeble-minded mothers placed in foster homes 
of the lower occupational levels show the same mean level of intelligence and the 
same developmental trends as do all children, regardless of tiue-family back¬ 
ground, placed in similar homes and examined at the same mean ages. 

4. There is no evidence at the present time that a sudden decline to the 
feeble-minded level can be anticipated for these sixteen children. 

The general conclusions which may be drawn from these results are that 
children of feeble-minded mothers and grossly inferior true-family background, 
when placed in average and superior foster homes at an early age, are in¬ 
distinguishable in mental development from children whose mothers are riot 
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feeble-minded. The leaulte indicate that if a child is physically normal and U 
placement is made at so early an age that the child experiences essentially only 
the environment of the foster home, the mental status of the mother ought to 
be no bar to the placement of the child in a permanent faster home. 
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DEVELOPMENTAL CHANGES IN THE DISTRIBUTION 
OF PARTS OF SPEECH 

EDITH A. DAVISl 

Students in the field of language are emphasizing more and more the 
functional approach. They are increasingly dissatisfied with the traditional 
classification of words into parts of speedi. Since overlapping between adjec¬ 
tive and adverb^ preposition and conjunction, adverb and pronoun, even noun 
and verb is so great that accuracy can be secured only by treating each word 
according to its usage in the individual instance, Aiken Cl) would go so far 
as to discard the old system of classification altogether and substitute six func¬ 
tions of speech, namely verb, subject, complement, modifier, connective, and 
the absolute construction, Nothing so radical is attempted in the present paper, 
although both by subdivision and by grouping of categories an effort is made 
to detect possible age and sex differences in the use of various parts of speech 
by children. 

McCarthy (4) found that nouns make up about 50 per cent of the total 
speech of very young children; verbs increase in importance from about 14 per 
cent at 16 months to 25 per cent at 64 months; adjectives increase during the 
same period from about 10 to about 15 per cent, and pronouns from 10 to 
about 20 per cent; adverbs show little change with advancing age, interjec¬ 
tions decrease, and connectives do not appear at all until the age of two years 
and thereafter increase steadily in importance. The meagre information avail¬ 
able concerning older children C6) indicates that the proportions of parts of 
speech found at four years remain virtually unchanged. 

In a recently completed study of samples from the speech of 486 children 
between the ages of 6-1/2 and 9-1/2 years (2), the writer made no systematic 
analysis according to parts of speech, because of this probability that further 
age changes would not be found. In view of the possibility that a finer sub¬ 
division of nouns, verba, and so on might reveal certain age and sex differences, 
such a classification has now been made. The findings based on percentage of 
total words used vary hardly at ail from the percentages given by McCarthy 
for her three highest age levels, 3-1/2, 4, and 4-1/2 years, This fact is 
especially significant because McCarthy had only twenty subjects at each age, 
whereas the writer's subjects were concentrated In large groups at three rather 
widely separated age levels. Table 1 compaiea the percentages for these older 
children with McCarthy's 4-1/2-year group and with the mean percentage for 
her three oldest age groups. The mean was computed because at these ages 
no consistent developmental trend can be detected. The minor variations are 
probably chance fluctuations due to the selection of a small number of cases at 
each age. 

In the present analysis adjectives and adverbs were grouped under the 
heading of “modifiers" for two reasons. First, although childreu often use an 
adjective erroneously in place of an adverb, ("I’m awful glad you came") this 
distinction was not made clear on the summary sheets; second, it is possible 
that the use of modifiers increases with age. No such increase was found, 
however, and in computing the totals adjectives and adverbs not used as 
modifiers were simply added to the list so as to avoid making another tabula¬ 
tion, The total percentage of adjectives and adverbs for McCarthy’s subjects 
of the ages considered was identical with that for the writer’s 5-1/2-year-old 
group, but slightly higher than that for the children aged 6-1/2 arid 9-1/2 
years respectively. Nouns and pronouns were very slightly less important for 
older children than for McCarthy’s subjects, while the percentage of verbs in- 

^Fron Che Inatltute of Child Welfare, University of Minnesota. 
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TABLE 1 


MEAN percentage OF BACH PART OF SPEECH USED BY ClIILDflEN OF VARIOUS AGES 
(based oh total HUMGER of WORDS) 


Type of 

McCarlliV 


Davis 


Word 3r, A. /li Years 

qZ 60 caaef 

L\ years Third tfrode 
20 coses 

5i Years 61 years 
24^00808 63 cages 

9i Years 
125 Cases 

Nouns . 

19.3 

19.3 

15 

16.5 

18.4 

17-5 

Verbs . 

35.7 

25.1 

27 

26.2 

26.7 

27.0 

Adjectives . 

15.2 

15.2 


22.0 

20.0 

20.1 

Adverbs . 

6.9 

7.0 





Pronouns .. 

20.3 

20.5 

17.2 

19.1 

19.6 

17.4 

Conjunctions . 

3.2 

3.6 


2.4 

3.4 

5.3 

Prepositions . 

7.0 

7.1 


8.6 

3.9 

10.1 

IntsrjecUona . 

1.3 

1.2 


2.0 

1.4 

1.3 

MiacellaneouB . 

O.fl 

0.6 


1.4 

1.7 

1.3 



TABLE 2 




MEAN PEflCEHTAGE OF EACH PART OF SPEECH USED BY CHILDREN, ACCORDING 


TO AGE and sex (BASED QN KUKBER OF DIFFERENT WORDS USED) 



HcCartlvv 


Davis 



Type of vfoid 

At veers 54 veara 

6i veara 

_2i 

veers 


Boys 

Girls Boys 

Girls 

Boys Glrla 

Boys 

Girls 

Nouns . 

. 36.0 

36.8 «.l 

45.9 

41.4 44.4 

41.4 

42.5 

Verba... 

. 27.3 

25,5 26.9 

26.0 

29.9 27.7 

30.3 

29. S 

Adjeativea, adverha 

21.2 

21,0 16.3 

17.9 

17.1 16.7 

19.4 

19.1 

Pronouna . 

. 6.5 

7.1 2.7 

2.5 

3.6 3.5 

2.6 

2,6 

Conjunctions . 

. 1.2 

2.4 1.3 

1.3 

1.7 1.7 

1.3 

1.4 

Prepoaltlons .. 

. 3.^ 

3.6 2.6 

2.6 

3.3 3.1 

2.9 

2.6 

Inlerjecbions. 

. 2.0 

1.4 4.2 

3.0 

2.0 2.1 

1.4 

1,0 

Kisoellaneous 

. 1.7 

2,1 0.8 

0.6 

0.9 0.8 

0.7 

0.8 


creased only from 25.7 for the young children to 27.0 at 9-1/2 years. Prep¬ 
ositions and conjunctions, which appear lust in children’s speech, increased very 
slightly with advancing age. 

Percentages computed on the basis of different words used show somewhat 
greater age changes, although the findings for all groups combined are very 
close to those of Zyve C5) for her third-grade subjects. Table 2 compares the 
groups by age and sex with McCarthy's ‘1-1/2-year group. By the ago of 
four years children seem to have acquired all the commonly used pronouns, prep¬ 
ositions, and conjunctions, so that as their vocabulary grows there can be no 
proportionate increase in these categories of speech. They ring the changes on 
a common stock of adjectives, adverbs, and irregular verbs, while the gradual 
mastery of a wealth of name words and regularly inflected verbs accounts for 
vocabulary growth. 

One would suspect, thcreforei that the separation of nouns and verbs into 
finer subdivisions would bring out some significant trends, Nouns were classi¬ 
fied as names for human beings, names of specific persons and places (3), 
names of animals, names of objects, and abstract or collective nouns not in¬ 
cluded in the previous categories. Tabic 3 and Figure 1 give the percentage 
distribution of the iiouns among the several categories on the basis both of total 
and of difrerent words used, There is a striking similarity in pattern for both 
aexes and for all age groups. Children at 9-1/2 years used a higher percentage 
of words naming human beings than children at 5-1/2 or G-1/2 years. Apart 
from proper names, 135 different nouns were used by the 436 children to refer 
to human beings. Such words ranged from ‘^Indian" With 1,656 occurrences, 
to ''millionaire,” “beggar," “bandit," “herdsman," and “flag-bearer," each 
recDided once. They made up 3.9 per cent of the total speech of Children at 
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A Differeni wopds Boys 

B Total words ’~"~^~CrirU 


Fig. 1. Percentage digcrlbufcloii of different typeg of nouns among the several categories, 
for hoys and for girls at various ages. 
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mis. 3 

percentage distribution of DIFPEHEMT TyPES OF NAME WORDS 
USED BY children, ACCORDING TO AGE AND SEX 


Percentage of Total Noune Parcentags of Different Nouna 


Age 

Sex 

Hunan 

Beings 

Proper 

Names 

Anl- 

rAala 

Ob- 

jeclB 

Abslrscl 

TeriiiB 

HuiTian 

Delngs 

Proper 

Nnines 

Ani¬ 

mals 

Ob- , 
jecis 

Abstract 

Terms 

5i.. 

.Boya 

22.5 

2.2 

20.1 

26.1 

29.2 

12.1 

i.a 

11.4 

47.6 

27.1 

51.. 

.Girls 

19.5 

3.2 

21.6 

27,9 

27.7 

10.5 

1.7 

9.4 

51.7 

26,6 

61., 

.Boya 

22.4 

2-5 

15.7 

27.3 

31.9 

14-6 

1.9 

12 .3 

45.6 

25.5 

6 i., 

.Girls 

20..3 

3.1 

14-4 

30.5 

31.6 

10.9 

l.fl 

8.9 

44.3 

34.1 

91.. 

.Boys 

31.5 

L7 

16.2 

25.2 

25.4 

15-0 

1.4 

6.7 

37.8 

39.0 

91.. 

.Girla 

29.4 

1.4 

16.3 

28.0 

2/,.9 

16 .3 

1.4 

6.0 

39.8 

36.5 


5-1/2 years and 5,3 per cent of that of children at 9-1/2 yoars. At each 
age the percentage v/as ellghtly higher for boye than [or girls. 

The younger children, on the other hand, used a slightly higher percentage 
of names of animals, Many of the 5-1/2-year-olcl children were so retarded 
in speech that they were still at the “naming" stage of development, and 
such a response would naturally follow the presentation of the array of little 
animals used In the standaidtr.cd situation set up for the purpose of obtaining 
the language records (2). The percentage of names of objects Is relatively 
constant loi total speech, but decreases with age when the number of different 
words used is the basis of computation. Girls used rather more names of ob- 
jects than boys, The percentage of abstract and collective terms in total 
speech was actually a little lower at 9-1/2 than at 5-1/2 yoars, but it be¬ 
comes appreciably higher when the percentage is based on the number of dif¬ 
ferent terms of this kind, In other words, although the young children fre¬ 
quently used such nouns as "kind," "light," "matter," "plenty," and "end," 
the older ones used them in much greater variety, and added "danger," "direc¬ 
tion," “pleasure," "protection," "ambush," and "dawn." 

Oxammaiians and educators have pointed out again and again that the 
total Iicquency of the common Irregular verbs is astoundlngly high, Verbs 
used by the children in this study were classified as regular and irregular, and 
the irregular verbs sometimes used as auxiliaries were separated according to 
the percentage of such use. Regularly formed verbs accounted for only 15 per 
cent of the total verbs used at 5-1/2 years, and for only 19.6 per cent of 
those used at 9-1/2 years. Of the 00 to 06 per cent of all verb forms that 
are Irregularly inflected, from 25 to 30 pci cent are distributed among the 
40 forms (including contractions with "not") used as auxiliary or helping 
verbs. Less than half the total usage of these 40 forms, however, is auxiliary 
in function. In other words, the child "has" something more often than he 
"has" to go somewhere or "has" made something; he is more likely to "go" 
somewhere than to be "going" to toll a story; and he classifies an object ("This 
is a horse; he is black") more often than he states that the horse "Is" running. 
Tabic 4 shows that this distribution varies in turn with the different verbs. 
“Gob" is auxiliary in only about 3 per cent of its occurrences, "can" in from 
Q5 to 90 per cent, and “shall" and “will" in 100 per cent. 

Table i shows that variations with age in the use of the auxiliary verbs 
arc of little Importance. There is an increased use of "be," “have," "shall," 
and "will" as auxiliaiiea by older children, undoubtedly to form participial 
phrases and perfect and future tenses. It is in the number of regular verbs 
used that development is found. There were in all 323 different regular verbs, 
and 140 irregular verb loims in addition to the auxiliary forms already dis¬ 
cussed. (Each Irregular form was listed separately--"gee," “saw," "come," 
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TABLE 4 


OSE OF THE HOST COHHOH AUXILIARY VERBS BY CHILDM 
AT 'HiREE AGE [£V£1S 


Verb 

Peroentage of its Total 

Use Whlr.h Is Auxin arv 

Percentage of Total 
Auxiliary Verba 

Percentage of All 
Irresular Verbs 

51 61 



—W 

li 

U 

be . 

20.0 29,5 

12.9 

37.0 

33.0 40.5 

33.7 36.6 

29.5 

do . 

65-3 62,3 

67.6 

1B.8 

17.7 fl.7 

7.3 7.6 

3-9 

have,... 

21.1 19.4 

24.4 

4-9 

6.1 6.1 


7.7 

can 1.11 

85.3 a6.1 

90.4 

13.0 

10.4 12.8 

3.-S 3.Z 

4-4 

go ..... 

37.3 33.0 

34.2 

11.6 

10.1 9.6 

0.0 7.0 

9.7 

got .... 

2.6 3.1 

5.1 

■illH 

0.6 0.4 

5.2 5.1 

2.4 

will 


100.0 

11.0 

17.1 16.6 

3.0 A.5 

5.5 

shall .. 


100.0 

1.3 

1.6 2.2 


0.7 




TABLE 5 





PERCENTAGE DlSTRIBOTrON OF BEGULAR AND IRREQDUR VERBS 




OSED BY CHILDREN 







Tvofi of Verb 



Age 

Sex 

Regular 


Auxiliary 

Other Irragul 

ir 



Total Verba 



5i .. 

.... Boya 

14.8 


21.2 

64.0 


51 .. 

.... Glrle 

15.3 


22.0 

62.7 


6 J .. 

.... Boye 

20.6 


21.1 

50.3 


.. 

.... Girla 

U.2 


22.9 

'62.9 


.. 

.... Boys 

20.1 


23.B 

56.1 


9} 

.... Girls 

19.2 


27.1 

53.7 




Different Verbs 



5J .. 

.... Boys 

52.3 


14.9 

32.4 


w .. 

.... Girla 

51.7 


15.0 

33.3 


61.. 

.... Boys 

46.6 


20.2 

33.2 


.. 

.... Girls 

45.4 


20.3 

34.3 


.. 

.... Boys 

54.9 


13.7 

31.3 


91 .. 

.... Girls 

53.4 


13.1 

33.4 



“came,") The distribution of verbs according to number of different ones used 
as shown in Table 5 gives an idea of the great variety of regularly formed 
verbs employed. 

Table 6 summarizes the actual occurrence in total speech of the most 
common everyday words. At each age the occurrence of forms of the verb 
“to be" approximately equalled that of the verbs “go," “do," "luve," “got," 
"can,” and “will" combined. The total occurrence of these common irregular 
verbs was about one-half that of the most common pronouns and modifiers 
and approKimatGly 40 per cent of all the other common words listed. More 
than 50 per cent of the total speech of these children was composed of the 
words in this table. That is, all the remaining irregular verbs, all regular 
verbs, all other pronouns, modifiers, and connectives, all nouns, and all inter¬ 
jections barely equal in total frequency the occurrence of the words listed in 
Table 6. Such is langaagel 

Another partially successful attempt at isolating age and sex differences 
was made by grouping certain words according to their central meaning, ir¬ 
respective of grammatical usage. Thus, the writer suspected that the brighter 
children had a tendency to use expressions referring to the higher mental pro¬ 
cesses, such as “think,” “wonder,” “suppose," “know." The critical ratio be¬ 
tween total number of “thinking" words pet child at 5-1^2 years and at 9-1/2 
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mu 6 


PERCENTME DISTRIBITTIOM OF HOST COMMON WORDS 
IN TOTAL SPIECH OF GHILDR!! 


Type of Word 

Wald 

kea in Years 

5* 6i ^ 

Forms of conunon 

be 

7.5 

0.1 

6-4 

irregular verba 


1.0 

1-5 

1.0 


do 

1.6 

1.7 

0.0 


have 

1.3 

1.9 

1.6 


got 

1.1 

1.1 

0.5 


can 

0,0 

0.7 

0.9 


will 

0.7 

1.0 

1.2 

Total Verb forms 


14.0 

16.0 

13.2 

Forma of personal 

first person 

3.4 

4.1 

2.2 

pronouna 

third person 

6.5 

7.0 

9.2 

Hodi'flera 





Articlea 

a, an, the 

6.3 

6.4 

7.3 

Demons trailVea 

this, that, these 





thooe, here, there 

8.1 

9.6 

9.1 

Humerala 

one 

1.9 

2.1 

1,2 

Total Pronouns nnd 





modifiora 


26.-2 

29.2 

0 

CM 

Conncctlvea 





ConiunotioM 

and 

1.5 

2.0 

3.5 

Prepoaltlons 

to 

1.9 

2.0 

2.9 


of 

1.1 

1.2 

1.1 


in 

0.0 

1.1 

1.2 


up 

1.2 

1.1 

0,6 


on 

0.0 

0.6 

0.8 

Total conneollvea 


7.3 

0.0 

10.1 

All worda In Lhla Hat 


4B.3 

53.2 

52.3 


TABLE 1 




CORRELATION BETWEEN NUMBER OF "THINKING’' AND "SENSORY" 



WORDS AND IQ 




Age in Yeera 

"Thinking" Voids 

"Sensory" Voids 

5} 

.21 1 .04 


.10 + .04 


.25 i .07 


.05 i .08 


.27 i .06 


.07 + .06 


years was 3,21. At each age there was a slight positive correlation (Pearson 
product-moment method) between the number o( such expressions and intclli- 
Bcncc, A relationship ol about the same magnitude had been found between 
total words used and intelligence. Although only a little more than one pci 
cent of the total words used at each age were "thinking'' words, there was a 
very slight increase with advancing age. This change is more noticeable when 
the percentage is calculated on the basis of different words used. Boys used a 
greater variety of such words than girls. 

A similar list of words, the central theme of which is the primary sensory 
functions of sight and hearing, showed little relationship with development, al¬ 
though there was a suggestion that the percentage might be higjicr in girls 
than in boys. The correlations with intelligence (Table 7) were approximately 
zero except at 5-1/2 years. 

Finally, all words relerring to large-musclc movements (action words) were 
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Fig, 2. Percentage distribution of -action," "thinking," anil "satiaory" words for boys 
and for girls at various ages. 
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TABLE 8 

PEflCENTAGE DISTHIBUTIOS OF "THIHIHG," ■SENSORY," AND "ACTION" 
WONDS USED DY CHILDREN 


Percentage In Total Speech PercenLoge of Different Words 
Age In Years Eoya Cirla Boya Girls 



1.06 

"Thinking* Mnrds 

1.10 

1.63 

1,66 

61 

l.W 

1.54 

1.87 

L34 


1.37 

1.00 

2.51 

2.05 

51 

1.07 

■Sensory* Voids 

1.18 

1.63 

2.65 

61 

1.07 

1.92 

2,16 

2.14 

91 

1.26 

1.22 

1.93 

2.25 

51 

5.62 

■Action* Voids 

4.74 

12.94 

10.62 

61 

4.79 

4.26 

12.95 

10.83 

91 

6.S2 

6.04 

14,41 

12.71 


listed. The pcrcentaEc of such words shows a cicac-cut sex diCIerence in [avor 
oI boys and a definite increase with advancing age. Table 0 and Figure 2 
show the lindingfi for “thinkingi” “sensory," and “action" words. 


SUMMARY 

1. The percentage distribution of the various parts of speech in children's 
language, based on total words used, is practically unchanged between the 
ages of 3-1/2 and 9-1/2 years. 

2. Percentages based on number of different words used show a slight In¬ 
crease with age in number of ivouns and regular verbs, but a decrease In pro¬ 
nouns, conjunctions) and propositions, 

3. With advancing age, children use a higher percentage of nouns naming 
human beings, but a slightly lower percentage of nouns naming animals, The 
percentage of nouns naming objects and abstract and collective terms does not 
change with age when the percentage is based on total words, When it is 
based on different words, there is a decrease in names of objects but an in¬ 
crease in abstract and collective nouns. 

4. Age differences in the use of the different auxiliary and other irregular 
verbs are very slight. 

5. Since age and sex variations in the percentage distribution of parts of 
speech arc not of sufficient magnitude to change the pattern described by 
previous investigators, a more promising field for future research will be found 
in word meaning and function than in the traditional classification by parts of 
speech. 
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A STUDY OF THE DEVELOPMENT OF THE ABILITY TO CARRY 
A MELODY AT THE PRESCHOOL LEVEL 

ETHEL NATALIE DREXLER^ 

INTRODUCTION 

The ability to carry a melody involves a coordination among many sensory 
and intellectual factors. To carry a melody accurately, the child must link the 
tones he hears with the tones he reproduces. In addition to possessing sensi¬ 
tivity to the kinesthetic action in his throat and diaphragm and the perception 
of the tones heard, he must remember the tunes and the individual phrases 
when attempting to reproduce them vocally. Hence, it is clear that the ability 
to carry a melody is very complex and far different from the immediate re¬ 
productions of tones or intervals. Previous studies in the preschool field have 
been largely confined to the analysis of the separate functions involved in singr 
ing, rather than to the use of these separate functions in singing a melody. 
Because the child is learning to carry a melody, one must be careful, in judging 
his performances in singing, to distinguish between quality based on aesthetic 
standards, and ability to follow a given melodic sequence. The latter process 
is of primary interest in the present study. After the child has mastered the 
rudiments, one may look for finer differentiations between the gifted musician 
and the one who sings merely for the amusement of himself and his intimates. 


REVIEW OF THE LITERATURE 

The past experimental literature on the singing ability of preschool children 
may be divided into three groups: 

1. Intervals suns most easily. The first study was made by Weiner (9) 
(cited by Stern), who analyzed the spontaneous song creations of children be¬ 
tween two and five years. He claimed that the fundamental form of the 
childish tune is the minor third in descending order, The descending order is 
the earliest, since ‘‘the main energy of the melodic discharge is displayed to 
begin with, and a deeper tone is automatically produced with the diminished 
power of expiration.” 

Vance and Grandprey (11) in 1931 also concluded that the descending 
intervals are sung more accurately and more often by preschool children. In 
the same year, Jersild and Bienslock (5), from an extensive study of tonal 
intervals, concluded that the narrower intervals, namely seconds and thirds, 
are sung most easily and most frequently in descending order by preschool chil¬ 
dren. Especially interesting was the demonstration that children with specific 
training improved their initial performance in singing intervals, and that the 
children not so trained remained at their original status, In a follow-up study 
published in 1934 (6), the same authors found that after a lapse of two years 
the children who had received training retained their superiority over the control 
group. Other subjects used in the 1934 study substantiated the earlier find¬ 
ings, namely that narrower intervals were sung more readily than wider inter¬ 
vals, but that after a period of training these differences tended to disappear. 
Williams (12) in his study of 1933 also concluded that wider intervals are more 
difficult for the preschool child to sing than are narrower intervals. 

The intervals used In the present investigation were almost exclusively 
seconds and thirds. An attempt was made to compose the songs so that the 
differences in singing ascending and descending intervals might be clearly ob¬ 
served. 

Vroin the Institute of Child Welfare, Universliy o? Hlnnesota, 
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2. Pitch l6V6l and pitch range. The earliest study in this connection was 
done by Gutzmann (1) in 1909. He found that 75 per cent of his subjects, 
who ranged in age from birth to 6 years, sang notes ranging from F to A at 
the age of one to two years, from E to A at the age of three to five years, 
and from D to A at the age of six years. 

No further study was made on this topic until 1931, when Jersild and 
Bienstock (5) published the findings of their research. They found that notes 
from middle C to A wore sung most readily by their subjects, These findings 
clearly indicate that children's voices arc placed lower than was commonly sup¬ 
posed. After a period of training this initial range was extended to include 
notes from middle C to F above C an octave higher, The authors conclude that 
children achieve the ability to sing a wider range of tones at a comparatively 
early age if they are so trained. 

In 1933, Hattwick (2) made a survey of pitch range and pitch level in the 
singing of preschool children. He concluded that the mean pitch level used by 
children in singing voluntarily Is significantly lower than the pitch levels for these 
same songs as printed in the song books. Hattwick further indicated that the 
in,ean pitch range of preschool children is 10.5 semi-tones extending from E to 
E#. Williams (12) in a study also published in 1933, states that the mean 
pitch range of the subjects that he used falls within the octave from middle C 
to C above. 

In the experiment done by Jersild and Bienstock in 1934 CO), a more ex¬ 
tensive sampling was used than in the previous studies. It was found that there 
is i definite Increase in the number of notes sung by the children at the ages 
from 2 to 5 years, namely from five notes at two years of age to ten notes at 
five years. 

The songs composed for this study attempted to place the range within the 
normal capacity of children at the preschool level, as indicated by the previous 
investigators, The two songs included a range of not more than one octave, 
beginning on middle C and extending to the C above. 

3 1 Studies made on the ability to reproduce phrases . The experiments 
now to be cited arc the most pertinent to tlie present study. The earliest Investiga¬ 
tion was carried out by Monroe (0) in 1903. His subjects were taught to sing 
the scale and a simple song. After a fortnight, the children were tested on 
their retention of both, It was found that in all cases the song was re¬ 
membered better, and that there was a steady increase from the age of two 
to five years in this ability, Monroe offers as an explanation the fact that the 
children are particularly interested in the movement of a song and in the rhythm, 
and that they are influenced by associations made between the songs and con¬ 
crete realities. 

In 1933 Hisseni (3) published the findings from a study of children from 
21 to 59 months of age. It was found that only two of the subjects could 
successfully combine tones, and hence Hissem concluded that the nursery school 
songs usually taught to children are too difficult for actual reproduction. The 
PTDSDUb writer fcols that these conclusions arc too pessimistic. From the results 
to be cited now, it may be seen that not only arc there a great number of 
children who can learn to sing a melody accurately, but also that this initial 
group may be extended by training. 

Williams (12) in 1933 found that the immediate reproduction of three-note 
phrases was as easy to sing as the reproduction of single notes- He found that 
there was a definite increase in the ability to reproduce phrases with mcrea.'je 
ill age. In a later study by the same author (13) these earlier findings were 
substantiated. 

We come finally to a discussion of the most recent study of preschool chil¬ 
drens ability to sing, one done by Updegraff, Heiliger, and Learned (10). The 
subjects for this investigation were 66 children ranging in age from 3 to 6 years. 


320 




DREXLER: ABILITY TO CARRY A MELODY 


The subjects were arranged in matched groups at each age level. One of the 
groups was subjected to an intensive training program. After a period of 30 
days it was found on the test of reproducing phrases that the three-and four- 
year-old experimental group doubled their Initial scores and that the control 
group showed no marked improvement in performance. The authors conclude 
from their findings that the phrase teat was the most discriminative teat used 
in their investigation. 

The present study, anticipating the increased ability at the older ages to 
reproduce the melodies, has been primarily concerned with devising an objective 
method of evaluating the performances of preschool children to cany a melody, 
In all of the previous studies, analyses were based on subjective evaluations of 
the experimenters. Since it was found that the most discriminating test of 
singing ability at the preschool level is the phrase test, an extension of this 
test was devised by the present writer for this study. 


PURPOSES OF THE INVESTIGATION 

1. To devise an objective method whereby the ability of the preschool 
child to carry a melody can he determined from analysis of records made on 
the Ediphone after a period of training. 

2. To discover any age differences among preschool children in the ability 
to ‘carry a melody, based on this method of evaluation. 

3. To find the relationship between the children's home musical back¬ 
grounds as well as the abilities of the parents to sing, and the ability of the 
children to carry a melody. 


PROCEDURE 


Subjects ; 

1. ^.--The subjects used in this study were 14 Nursery School and 9 
Kindergarten children, three to six years old, who were enrolled in the Nursery 
School and Kindergartei; of the Institute of Child Welfare of the University of 
Minnesota. The median age was four years and five months, There were 
seven children between the ages of three and four years, seven children between 
the ages of four and five years, and nine children between the ages of five 
and six years. The median age in the three-to four-year-old group was three 
years and five months; in the four- to five-year-old group, four years and six 
months, and in the five- to six-ycar-old group, the median age was five years 
and three months. 

2. Intelligence. --The intelligence quotients of the subjects, as measured by 
the New Stanford Binet tests, ranged from 105 to 150, the mean being 128, 
The IQ’s were obtained from tests given to the children within one year of the 
experiment, by trained mental testers of the University of Minnesota. 

3. Socio-economic level .--As measured by the Minnesota Occupational Scale, 
fifteen of the subjects came from the Profeasional Group, or Group I; six sub¬ 
jects came from the Managerial Group, or Group II, and two subjects came 
from the Skilled Tradesmen Group, or Group III. The group may be considered 
as a homogeneous one from the upper socio-economic level. 

Method : 

1, Songs used. --In order to control the factor of unequal exposure to 
melodies, the experimenter chose two nursery rhymes which were familiar to all 
of the subjects, but which had never been presented to them in the form of 
songs. Both of the rhymes were of equal length, and of the same meter, For 
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each of these rhymes the experimenter wrote simple melodies. Each of the songs 
was composed in the key of C major, using 6/8 time, and consisting of eight 
measuies. An attempt was made to keep the two songs as nearly alike as 
possible in structure and difficulty. Ascending and descending intervals of 
seconds and thirds predominated, but intervals of fourths and fifths were oc¬ 
casionally introduced. 

2. Training period. --The children in each of the schools were assembled 
in two separate groups for fifteen-minute periods on three alternate days, dar¬ 
ing which time the words of the songs were taught to them without musical 
accompaniment. The following week and for four successive weeks the children 
were taught the melodies to the rhymes, again during fifteen-minute periods 

on alternate days. Piano accompaniment was used in teaching the song “Lady 
Bug,” and no instrumental accompaniment was used in teaching the song “Old 
'Woman.*' Each of the training periods was led by the experimenter. 

3. Surroundings. --In each case, the training period was held in the regu¬ 
lar music rooms of both schools, during the regular music period, and conducted 
in the same manner as the regular music periods. The children were all well 
acquainted with the experimenter. The regular teachers were present during the 
training periods. The room in which the testing was done was familiar to the 
children. These factors were carefully controlled so as to insure adequate rap¬ 
port and feelings of ease in the children. 

4. Subjects chosen for the experimental group. --Of the original group of 
fourteen Kindergarten and twenty-six Nursery School children, those selected for the 
final experimental groups were the fourteen children in the Nursery School who 
had attended at least nine out of the possible fifteen training periods, and the 
nine children of the Kindergarten who had attended at least eight of the fifteen 
training periods. Further training was discontinued, since it was felt by the 
teachers and the experimenter that after the fifteenth training period each of 

the children who qualified for the experimental group had reached his optimum 
performance on the songs. These estimations were based on careful past ob¬ 
servations of the children's abilities to sing other songs taught to them during 
the course of the regular music periods. 

5. Testing, periods. --The following week the experimenter demonstrated to 
each child how the Ediphone operated by first singing into the machine herself 
and then allowing the children to hear the record. In each case the child wished 
to sing into the machine himself, and was allowed to do so. On this initial 
trial the child was allowed to sing the songs in the order that he wished. In 
almost every case, and on the subsequent two trials, “Lady Bug" was the song 
chosen to he sung first. Although it will be seen that this song was the more 
difficult of the two, its popularity was probably based on the fact that it was 
the song taught to the children with piano accompaniment, as well as the fact 
that it contained a greater variability in tonal pattern. 

On the following two alternate days, each child was again asked to sing 
into the Ediphone. Thus, each of the twenty-three subjects made in all three 
recordings of both songs. It must be mentioned here that in addition to allow¬ 
ing the children to sing either song first, they were also permitted to start the 
songs on any note that they chose, being cheeked by the experimenter only in 
cases where the notes were obviously too high or too low, In no case was the 
child prompted by the experimenter in singing; the only help that was given 
was for the experimenter to speak the words when the child hesitated, Hence, 
all recordings were made by the children unaided by either instrumental or 
vocal accompaniment, 

6. Records. --After all of the records had been made, the experimenter 
transcribed the second trial of each song on to specially devised graphs. The 
model of these graphs will be found Utei in this report. The third trial of 
each subject wa.s then transcribed by the experimenter twice, tifter a period of 
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one week had elapsed between the first and second transcriptions of these third 
trials. These transcriptions were not compared during the process. 

In addition to the experimenter’s transcriptions, three other persons were 
asked to transcribe the records, In these cases only the third trial was used, 
since it was found that there was little discrepancy between the two trials 
(coefficient of correlation between the second and third trials for “Lady Bug" 
and '^Qld Woman" were .06 and .69 respectively)-. One of these individuals 
had “absolute pitch" and the other two had “relative pitch." Each of the 
transcribers worked independently. In all, then, 270 transcriptions were made, 
130 by the experimenter, and 46 by each of the three others. 

In addition to the quantitative analysis made of these 270 transcriptions, 
that is by counting the number of notes which deviated from the original pat¬ 
tern, each of the transcriptions were ranked from a qualitative point of view, 
based on the inspection of the graphs by the experimenter. 

7, Questipiinaiies .--Questionnaires containing queationa that were weighted 
and carefully analyzed were sent to the parents and teachers of the subjects. 
These questionnaires aimed to obtain the teachers’ and parents’ estimations of 
the children’s abilities bo carry melodies and information concerning the home 
musical backgrounds of the children. 

0. EdiphQne. --The Ediplione used in this investigation was fitted u/itU a 
special diaphragm, designed to sensitize the records to voices of young children. 
The Ediphone used as a means of recording the singing of preschool children 
had been found to be quite adequate by both Hattwick and 'Williams. Hatt- 
wick (2) says of this recording Instrument: “It is an excellent motivating 
device bo use with young children. It is economical both of time and expense. 

It Is simple to operate, It will reliably record pitch changes In singing if 
properly monitored." A further advantage of this device, as found in the 
present study, is that the records may be played over many times, enabling 
the transcribers to check their results, The records may be kept for a con¬ 
siderable length of time without losing their original impressions. 

9. Graphs .--The graphic method of transcribing the songs serves as an 
excellent means of analyzing the reproductions both from the quantitative and 
qualitative points of view. By plotting the notes sung by the children on to 
the original patterns, it may be seen how closely the child approximates the 
original pattern of the song. Furthermore one can analyze the songs from the 
standpoint of the number of notes sung incorrectly, the number of intervals of 
all magnitudes sung, the course of these intervals, the reduction of intervals to 
smaller magnitudes, etc. In the' graphs, the solid line represents the original 
patteiri, and the dotted line superimposed on the solid line, represents the pat¬ 
tern of the song sung by the children. The squares running from top to 
bottom icpiescnt the notes in the scale, that is from below middle C to an 
octave above, in the songs used. The squares running from left to right repre¬ 
sent the tonal progressions. 

Validity of the Method 

The two outside criteria, that were used to demonstrate the validity of the 
method were the parents' and the teachers' catimationa of the children's abilities 
to carry melodies, The coefficient of correlation between the parents' estima¬ 
tions and the evaluation by the experimenter of the children’s abilities to carry 
melodies was ,718 .010, These coefficients were obtained from the Spearman 

rank order method, then corrected to Peaisonian coefficients. That between the 
teachers' rankings and those obtained by the objective method was .707 + ,00, 
That between the parents' and the teachers' rankings was ,64 + .00. It is 
felt by the writer that these coefficients may have been spuriously aICccted by 
the fact that the possible range obtained from the questionnaires extended from 
0 to 3, as compared with the range from 0 to 153 obtained from the graphic 
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method of evaluation. The latter method allows for finer differentiation of 
abilities. Another factor that may have affected the coefficients obtained is 
that the parents had no means of comparing their standards of what con¬ 
stituted accuracy of singing with the standards held by the other parents, 

Hence it is concluded that the coefficients of correlations may be considered to 
be of aufficienbly high order to warrant the assumption that the method is a 
valid one, 

A further device was used to establish a measure of validity of the method^ 
namely by finding the coefficients of correlation existing between the qualitative 
and the quantitative analyses of the transcriptions. The coefficient of correla¬ 
tion between these two analyses was .95 j .013 for the second trials and 
.903 + .012 for the third trials. 

Reliability of the Method 

The coefficient of correlation obtained between the second and third trials 
was ,00 + .03 for the song "Old Woman*’ and .06 f .07 for the song "Lady 
Bug." The intercoirelations among the four independent transcribers were as 
follows: 


TABLE 1 

INTERCORRELATIOM ON SONG "LADY BUG" 


Transcribers 

1 

2 

3 

4 

1 


.954 i .01 

.945 i .016 

.908 i .023 

2 



.926 1 .022 

.952 1 .04 

3 




.765 1 .056 


TABLE 2 

INTEHCORRELATIONS OH SONO "OID NCHAK" 


Transcribers 

1 

2 

3 

4 

1 


.954 i .01 

•945 i .016 

.954 1 .01 

2 



.67 1 .036 

.964 1 .01 

3 




.061 1 .03 


The coefficient of correlation obtained between the songs "Lady Bug" and 
"Old Woman" on the third trial was ,90 + .02. The fact that in all tests 
of reliability the coefficients are of such high orders leads the writer to con¬ 
clude that the method devised is a reliable one, yielding consistent results, and 
one which may be used by other investigators. 


RESULTS 

Since it was found that there was a close agreement between the second 
and third trials, the third trial alone will be used for all further analysi,-?. 

The writer checked the two transcriptions she had made of the third trials, 
and found that the coefficient of correlation between them was .931 t .009. 

Graphs for one subject are presented to demonstrate the technique used in 
transcribing the Ediphone records. This particular graph shows the performance 
of one of the poorest singers. There were six subjects who sang the songs so 
accurately that the dotted lines indicating the children’s performance coincided 
exactly with the solid line which indicates the original pattern, 
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Lady Buo 




Tone as v/nttax. 
“Tuixe os sarvjbydxiM 


TABLE 3 


NUHBEfl OF KOTES SONG IffiJOBBlXlTLY 

Ages 

Average ** 

■■ 


Ha 


■a 

Lady Bu£ 

3-/5 

9 

4r24 

41 

17.8 

50 

22.74 

4-5 

12 

14.66 

23 

23.19 

35 

31.79 

5-6 

2 

5.66 

H 

16.16 

15 

20.64 

old Woman 

3-4 

21 

25.05 


20.95 

41 

22.87 

4-5 

6 

6.7fl 

22 

23.32 

2fl 

24.12 

5-6 

2 

3.16 

a 

1-1.31 

10 

17.15 

Critical natlog 


Lady Bug 


Old Vaman 

Doth 

^KBsEaBaH 






4-5 and 5-6 

2.36 


1,68 


1.52 

3-4 and 4-6 

4.29 


2.99 


2.95 


* 4 : Kiuiiber of notes sung incorrectly above bho original notes and the disianco sKsy from 
the Gorreol notes that tho subatltuted note was. 

- s Humber and distance beloy the originBl note tbnt the flubatituUd note was._ 


li Accuracy in following bhc melodics, --Table 3 shows the analysis of the 
of nofcessung incorrectly by the subjects at the various age levels, As 
may be seen from the critical ratios, the differences that are most statistically 
significant aie between the ages of three to four, and five to six years. The 
song %ady Bug" was found to bo more difficult for the children to sing, but 
the differences are slight. From an inspection of the averages at the age levels, 
it may be seen that the average number of incorrect notes decreases steadily as 
age Increases, The standard deviations do not follow this trend to any marked 
degree. 
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TABLE 4 

HOLDING SAME H0T£« 


Ages 


Ladv Bue 


Old Woman 


Average 

Number 

Correct 

Average 

Number 

Introduced 

Total Average 
Possible Number 
Hunber Coirect 
Correct 

Average 

Nunibsp 

Introduced 

Total 

Possible 

Number 

Correct 

3-4 

1.14 

16.29 

2,14 

16.57 


4-5 

1.14 

7.06 

2.57 

14.57 


5-6 

1.71 

3.22 

3.33 

3.44 





2 


4 

_Critical Baiioa 

3-4 and 4-5 



.39 



4-5- and 5-6 



1.46 



3-4- and 5-6 



2.10 



♦Average total number of notea aung, ages 3-4, 36.14, S.B, 16.40; 

ages 4-5, 

24 . 14 , S.D. 

21.0; agea 5-6, 11,64, 

S.D, 8.29. 





TABLE 5 

ASCENDING AND DiSCENDIHG IHTEfiVAID OF SECONDS 




Ladv Bue 



Old Woman 


Agea 

Average 

Average 

Total 


Average 

Total 


Number 

Number 

Possible 

Number 

Number 

PoBSlble 


Correct 

Introduced 

Number 

Correo t 

Introduced 

Number 




Correct 



Correct 

Ascend Us 


4.14 

3.05 


2.42 

2.28 


4-5 

6.14 

4.00 


4.57 

1.57 


5-6 

12.42 

3,00 

13 

7.11 

0.44 

9 


Deecgndine 


3-4 


4.^5 

7.42 

4129 


4-5 

3.06 

7.71 

9.59 

1.05 


5-6 

5.66 

2.U 

6 

16.55 

.77 

21 


_ Criiical Retioa* _ 

Aecendim _ PBBCBPdlng 


3-4 and 4.5 1,19 

.63 

4-5- and 5-6 1.10 

.61 

3-4- and 4-6 3.06 

1.20 

♦Based on to Lai number sung. 


2. Analysis ol intervals sung. --From an inspection of Table 1 it may be 
seen that the number of notes held decreases with age, showing that more 
distinctions have been made between the various notes at the older age levels, 
and also that progress is being made away from the monotone type of singing 
displayed more at the younger ages. 

Table 5 demonstrates that the ascending intervals of seconds are more dif¬ 
ficult than the descending intervals of seconds for the children to sing. These 
results are in keeping with those of previous investigators, The differences that 
are statistically significant are between the ages of three to four and five to 
six years, although the differences are more marked in the case of the ascend¬ 
ing intervals. This fact indicates that the ability to sing ascending intervals 
is a measure of maturity in this function of singing. Both ascending and 
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TUBLE 6 

ASCEITOING and DESCEMDIMG INTE8VALS OF THIRDS 




I.adv Bur 



Old Woman 


Ages 

Average 

Average 

Total 

Average 

Average 

Tobol 


Niinber 

Number 

Possible 

Number 

Number 



Correct 

Introduced 

Honber 

Correct 

IntrodUCBd 

Number 



Correct 



Correct 

Aacendinff 

3-^ 




2.00 

2.00 


4-5 

2.86 

1.86 


2.96 

1.71 


5-6 

j.aa 

.66 

6 

5.33 

1.47 

6 

_]l£ai2£nliiL£_ 

3-4 

1.57 

3.43 


0.43 

1.71 


4-5 

2.57 

0.85 


0.85 

2.00 


5-6 

4.00 

0.88 

5 

1.66 

1.77 

2 

CrlUcal Ratios 


Ascendine 


DcaccruiLns 






0.50 







1.45 







0.60 




TABI^ 7 

ASCENDING AND DESCENDING INTEHVAIi OF FOURTHS AND FIFTHS 


Ages 


Lady Bus 


Old Woman 


Average 

Number 

Gcrrect 

Average 

Number 

Itilroduced 

Total Averoge 
Possible Number 
Number Correct 
Correct 

Average 

Number 

Introduced 

Total 

Possible 

Number 

Correct 

Aacandlns Fourths 

3-4 

.29 

0.00 


.14 


4-5 

1.28 

.14 


0.00 


5-6 

1.66 

.33 


0.00 





3 


0 

AecenditiR Fifths 

3-4 


.43 

.43 

.43 


4-5 


.28 

.57 

0.00 


5-6 


.11 

.77 

.11 





0 


1 

DeBcendins Fourths 

3-4 

,48 

:L4 

0.00 



4-5 

1.28 

.14 

.43 



5-6 

1.77 

.33 

►44 






3 


0 

Deani?ndinc Firths 

3-4 


0,00 

.43 

0.00 


4-5 


.28 

0.00 

.14 


5-6 


0.00 

.22 

0.00 





0 


1 


descending inteiviils of seconds increase in nuinbci with increase in ayci how¬ 
ever. 

From inspection of Table 6, it may be seen that the case is approximaLe- 
ly the same in regard to ascending arid descending intervals of thirds, Howevdi 
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TABI£ B 

NUMBER NOTES RmiCED TO H0IJ)ING SAME NOTE 


Age Levels 

Reduced From Intervals 
of .'feRondfl 

Reduced From Intervals 
of Thlrdfl 

Lady Bug 

Old Woman 

Lady Bug 

Old Woman 

3-4 

5.0 

7.42 

5.57 

1.42 

4-5 

1.71 

4.22 

1.14 

1.57 

5-6 

1.33 

1-66 

1.0 

.44 


TABI£ 9 

NUMBER INTERVAI^ OF SECONDS REDUCED FROM INTEHVAI£ OF THIRDS 


Age Levels 

Lndv BU0 

Old Woman 

Ascending 

Descending 

Ascending 

Deecending 

3-4 

1.71 

1-0 

.86 

.43 

4-5 

.71 

.57 

.43 

0.0 

5-6 

1.56 

.76 

.11 

0.0 


it may be noted that the critical ratios in all instances are less diffeientiabing 
in these cases than they are in the case of the intervals of seconds. This fact 
leads the v/ritei to conclude that intervals of thirds are easier at all ages to 
distinguish and produce than are the intervals of seconds. 

Table 7 demonstrates that there is also an increase in the ability to sing 
intervals of fourths and fifths with increase in age, Again, the descending 
Intervals are found to be easier for the children at all age levels to sing. These 
lesultSi however, are not as clear as the foregoing, probably because the in* 
cidence of intervals of these magnitudes are considerably smaller. 

Table 0 represents the number of notes which were reduced to holding the 
same note, tt may be seen that this practice decreased ns age increased, and 
that more of the subjects at all age leveb reduced intervals of seconds to hold¬ 
ing the same note than intervals of thirds. Again, this is an indication that 
there is a greater distinction made by the subjects between intervals of thirds 
than between intervals of seconds. The greatest progress in differentiating be¬ 
tween intervals of seconds comes between the ages of three and four, and 
thereafter the increase in this ability is slight. 

Table 9 shows the number of intervals of thirds that were reduced to 
intervals of seconds. It may be seen that, again, the older subjects resorted 
to this less frequently than did the younger children. Fewer of the descending 
intervals of thirds than of the ascending intervals were reduced to intervals of 
seconds. 

3. Range. --It may be remembered that the children were allowed to start 
the songs on any note that they wished in order to insure the fact that they 
were singing within their normal ranges. The range of notes which were used 
to start the song "Lady Bug" extended from middle C to A above. The range 
of notes used to start the song “Old Woman" extended from middle C to A^. 
The majority of subjects sang within the range from middle C to D# in both 
songs. Considering the fact that the song “Lady Bug" had a range of one 
octave, it may be seen that the voices of the subjects used in this investiga¬ 
tion were very flexible, In most cases, however, the children appeared bo be 
most comfortable when they sang at lower pitch levels, 

4, Parents* and children's abilities to 5ing .--'The respective parents’ judg¬ 
ments of their ability to carry melodies were weighted on the basis of a rating 
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TABLE 10 

TOTAL mm OF NOTES SDHG INCORHECTLY ACCORDING TO SEX 


Agea 


Girla 



Boys 


Critical Ratios between 
Girls and Boys 

Average t 

Average - 

Both 

Average t 

Average - 

Both 

3'4 

19 

77 

99 

37 

50 

07 

■ 49 

4-5 

19 

50 

49 

22 

30 

52 

.06 

5-6 

00.33 

3 

4 

6 

27 

35 

1.77 


scale as well as on the length of time that they studied singing outside of the 
school cuiriculum. The coefficient of corielation between the mothers’ and chil¬ 
dren’s abilities to carry meiodieg was .610 t .09, that between the fathers’ 
abilities and that of the children was .37 + .115. The fact that the relation¬ 
ship which existed between the abilities of the mothers and those of their chil¬ 
dren to sing was almost twice as great as that between the fathers’ and 
children’s abilities suggests strongly the Importance of the role played by en¬ 
vironment in the learning process of this function. The mothers supply most of 
the musical environment for their children, and thus the child learns from the 
examples of the mothers’ singing. The correlation found between the fathers’ 
and children’s abilities to sing approximates closely the relationship usually 
found between inherited physical traits. However, these results must not be 
regarded as being predictive in general for cases beyond the scope of this study, 

since the number of subjects used was so small. The problem is one of im¬ 

portance and interest, and merits further research. 

5. Analysis of home musical backgrounds. --The relationships which existed 

between the home musical background as measured by the type of music gene¬ 
rally listened to in the home, the amount of time spent by the parents singing 
with the childrenj the amount of time spent by the children listening to the 

radio, piano, etc,, and the abilities of the children to carry melodies, was found 

to be relatively low, namely, a coefficient of correlation of .32 ^ .14, Un¬ 
doubtedly the chief factor that influenced this low coefficient is the homogeneity 
of the home backgrounds. No extensive research has been made of the problem, 
although it seoms that the results would be very intcrcstingi 

6. IQ and CA in relation to ability to carry a mGlody .--The coefficient of 
correlation found between the children’s abilities to carry^^lodics and their IQ’s 
was .37 ^ .14. Although this coefficient is relatively small, it is greater than 
that obtained by McGinnis (7) who measured the separate nbllitics involved in 
singing as found by the Seashore Tests. She found a coefficient of correlation 

of ,25 between IQ and the separate abilities involved in singing, The fact that 
correlations obtained in this study are twelve points greater indicates that the 
ability to carry a melody at this age level involves higher mental processes than 
those involved in utiliaing the component parts of singing. 

The coefficient of correlation between the CA (chronological age) and ability 
to carry a melody, as would be expected, was higher, being ,50 + .00, 

7. Sex differences, --The distribution of sexes at the differeni age levels 
was approximately equal. From an inspection of Tabic 10 it may bo seen that 
no marked seX differences were observed, except possibly at the age level of five 
to six years. Hero it may be noted that the girls were slightly superior to the 
boys. However, the cases included in this study were so few in number that 
no general predictions can be made from the results here obtained. 
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SUMMARY 

1, The reliability of the method is shown by an average intercorrelation 
of .91 among the four independent transcribers, and by correlations of ,07 be¬ 
tween the second and the third trial and .91 between the third trials of each 
song. 

2, The validity of the method is shown by a correlation of .72 between 
the evaluation of the children's ability to carry a melody ahd that of their 
parents; of .71 between the authors' and the teachers' evaluation of the same 
ability; of .96 between the qualitative and the quantitative analyses of this 
ability, 

3, There is a definite increase with age in the ability to cany a melody, 

4, The difference in the ability to carry a melody is most significant be¬ 

tween the ages of three to four and five to six years, 

5, The closer intervals In descending order are easier for small children 
to sing accurately than the ascending' intervals. 

6^ A closer relationship exists between the abilities of the mothers and 
those of their children to carry a melody than between the abilities of the 
fathers and those of their children. 

7, The correlation between the IQ and ability to carry a melody is .37, 

0. The correlation between the CA and ability to carry a melody is .59. 

9. There are no significant sex differences observable in any of the fac¬ 
tors analyzed in this investigation. 


CONCLUSION 

Although one must expect great individual differences to be found in any 
study of special abilities, it has been shown that with increase In age in the 
average child there is an increase in the ability to carry a melody. It has 
been suggested that children who are exposed to richer musical environments 
show a greater and earlier ability to cany a melody than those children whose 
musical environments are poorer. In addition, the previous studies cited have 
shown that, by a specific training program, the initial abilities to sing may 
be much improved, Jersild and Bicnstock (0) have shown that this improve¬ 
ment Is a relatively permanent one. Jersild (4) has also found that of all the 
abilities that respond most to training, the ability to sing is the one which 
shows most striking results. It may be expected that through a program of 
instruction based on scientific findings designed specially for preschool children, 
much may be hoped for in the way of enabling many more young children to 
sing accurately and to make the most of their musical potentialities. 
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COMMON CONTENT IN THE SPEECH OF PBESCHOOL CHILDREN 

MARY SHIRLEY* 

The student of child behavior recognizes that there is considerable commu¬ 
nity of ideas, as expressed in speech, among children in nursery school groups. 
Children tend to talk about the same things and in much the same termsi 
but whether or not these common verbal responses are attributable to the cul¬ 
tural contagion of a common environment is hard to determine in a nursery 
school setting. Similarity in the verbal responses of children who have not en¬ 
joyed association with their peers except through informal neighborhood play 
may throw some sidelights upon the extent to which the cultural background 
of young children is standardized even in the absence of schooling of any sort. 

The object of this paper, therefore, ia to examine some of the responses 
commonly made by childien between the ages of two and five, as to the fre¬ 
quency with which certain concepts are mentioned, the sex and age differences 
that obtain in the expression of them, and the function they may serve in the 
child's adjustment to his world. It is to be hoped that analysis will reveal 
which responses are common by virtue of their being expressions of common 
needs and wants of the child, and which are merely a product of early cul- 
turization; in other words, which are outgrowths from within the child's own 
body, and which are superimposed from without. 

The records used in this analysis are diary-type accounts of the child's 
all-day visit to a health center in the course of which he is subjected to a 
number of examinations with periods of test, play and a meal interspaced. 

Tho record contains a verbatim account of the child's speech during a thirty 
to forty-five minute play period, together with briefer notes on the child’s be¬ 
havior upon arrival at the Center, at examinations, at meal and at rest. These 
records are obtained at six months' intervals on each child on the occasion of his 
regular visits to the Center for Research in Child Health and Development,^ 
Visits occur within a week of the half-yearly birth date; hence, there is no 
ambiguity in the ago grouping of children. 

For the present study 336 such records of the child's day are used, 168 
of each sex, distributed by ages as follows: 20 records at two years, 40 at 
two and one-half, 50 at three, three and one-half and four years, 60 at 
four and one-half and 66 at five years. No age level is entirely discrete as 
to personnel, however, as there are from one to four records on each child. 

Hence, the records of a given child may be tabulated at four successive age 
levels. Because of this overlapping of cases, age differences will not be em¬ 
phasized in the discussion. 

The technique employed in this analysis is simply that of listing the con¬ 
cepts or words that are most commonly found in the records, then of abstracting 
on cards the context in which that concept or word was used. A card is made 
for each of the common concepts found in the record of a given child. 

Even though the child may have used a given word many times, it is 
counted only once per record, except in cases where a second usage differs 
markedly in context from the first. A number of words, particularly those 
referring to mother and home,.were used both in straight-forward expusition 
and with emotional connotations. Such words are recorded twice per record, 
once for the emotional and once for the non-emotional context, For example, 

^Fron Center for Research In Chllfl Health and Develooiwnl, Dai,artn]oiit of Child llyplene, 
Ilar^rard .‘ichooi Of Public Hedich. 

g 

For n more coinplote account of the activities of this Center, and the spefilfU condUlona 
uhder which tho obaervatlona were made, see PUhllcatlali No. 1 of Che Department of Child Hy¬ 
giene, Harvard School of Public Health i2). 
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SHIBIjE'X; speech OF PRESCHOOL CHILDREN 

[i child may aay, “I had one like this, hut it's broke. My mother ia going 
to buy me a new one." This bit of conversation furnishes four common re¬ 
sponses: one for recognizing a familiar object tone like this) and one each for 
lefejence to "bieak", "huy" and "mothei", U the same child later says, "I 
want my mother to come take me Immei" the word "mother” is again re¬ 
corded, because the child’s usage indicates that his utterance ia an expression 
of insecurity in the absence of the mother, rather than a matter“ 0 r-lact in- 
loimatWe reference to her. If in the same Eecoid, the child Inquires, "Who 
broke this?", the query is added bo the original card for "break", but this 
response is not counted a second time lor that record, since the second usage 
differs little from the first, This prevents a cominon response from obtaining 
a high fiequ&ncy of usage merely by virtue of its being reiterated time and 
again by the same child. For the measure of commonness of a response is 
the number of children who use tlienti not the extent to which it is used by 
a single child. 

Humber of Common Word"Concepts and Expressions '. In all, 50 different 
word-concopts occur frequently enough to warrant tabulation, and the records 
yield 1,502 tabulations under these headings. Almost a third of these arc 
attributable to four word-concepts: mother, father, sibling and home, It is 
at once apparent that these family woid-concepls belong in n class by them¬ 
selves, not only because of their highly common usage, but because of their 
great emotional significance to the child. 

Sex differences in usage of concepts are obscured by the fact that the 
gills are far more talkative than the boys in this situation. Exclusive of 
telerencoa to family concepts, the gltU used 1.4 times as many common con¬ 
cepts as the boys (total concepts: girls, 693) boys, 457). Greater common 
Content in the speech of the girls seems to occur not because their speech has 
legs variety than that of the boys, although this is a possibility, but because 
they make more utterances in the same unit of time. As a method of equat¬ 
ing the sexes in loquacity, the raw frequency of word-concepts for the boys 
is multiplied by the factor 1.4, In the use of family concepts, the discrepancy 
between the sexes is not so great (total concepts; girls, 222; boys, 190), 
There \5 no roaBon to boUevo that the hoya aie r\ot equally laconic In all thclr 
speech; on the contrary, there are good grounds for supposing tlint the boys' 
greater freedom in the use of family concepts is an expression of their greater 
insecurity and emotional need, Hence, the 1,1 correction ia applied to these 
concepts also. The degree of correction is far more conservative than it would 
have been if based on the number of words or sentences uttered, for the girls 
utter many more words per sentence, and more sentences per play interval 
than is indicated by the 1.4 correction. 

Frequency and Sex Qiffeienced in Frequency of Concepts: The 50 com¬ 
mon word-concepts classified under functional headings are listed in order of 

frequency of usage in Table 1, The first column gives the total uncorrected 
frequency, the second, tlie frequency for girls, and the third gives the cor¬ 
rected frequencies for boysi Raw frequencies for the boys may be computed 
by subtracting girls’ frequencies (column 2) from totals (column 1). The 
last column represents the ratios of tho corrected boys’ frequencies to those of 
the gills ar\d thus furnishes a rough indication of the significant sex differ¬ 
ences, 

The table Is worth scrutiny both for the order of frequency of the re¬ 
sponses and for the sex differences it reveals. The word "rnother" tops the 

list with more than twice as many usages as any other word. The interest¬ 
ing fact here is not that "mobhei" is mentioned by the majority of the chil¬ 
dren, but that in 51 records Cor girls and 3Q records for hoys, the mother 
Was not mentioned during the day; more girls than boys evince this type of 
independence of the mother. 
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TABLE 1 


wohd-concepts cohuonly used by chiidren two to five tears of age 



(Baaed on 334 recorcls) 

Word-concept 

Total Usages 
(uncorrected) 

Girls 

Boys 

(correc bed) 

CB/G 

1. Mother 

208 

117 

130 

1.11 

2 . Negailona 

09 

26 

90 

3.46 

3. Sibling 

63 

52 

4i, 

.70 

4- Hoke-belleve 

77 

35 

60 

1,71 

5. Proper names 

64 

39 

36 

.92 

6 . Attention-calling 

63 

39 

?7 

.94 

7. Hoine 

62 

25 

53 

2.12 

fl. Queation - What'a this? 

62 

2 ? 

50 

1,05 

9 . Size - big 

60 

35 

36 

1,03 

10, Father 

59 

20 

44 

1,26 

11. Cry 

56 

27 

41 

1.52 

12, Size - little 

43 

23 

29 

1.26 

13. Cleanliness 

a 

30 


.56 

14 , Clothes 

40 

30 


■ 47 

15 . Excuses 

38 

22 

n 

• 59 

16 , Break 

34 

17 

' 24 

1.41 

17. Buy 

32 

1? 

21 

1.13 

10. Numbers 

32 

16 

20 

1.11 

19 . Other child present 

31 

10 

10 

1.00 

20. Posaessivea 

29 

22 

10 

.45 

21. Help, give 

27 

20 

10 

.50 

22. Help, seek it 

26 

20 

9 

.45 

23- Permisaion 

26 

15 

15 

1.00 

24 . Illness 

22 

20 

3 

.15 

25 . Information 1 

21 

7 

20 

2,06 

26 . Familiar objects 

^9 1 

11 

11 

LOO 

27, Undress 

16 

9 

10 

.90 

20. Direct others 

14 

S 

9 

1.12 

29 . Memory 

14 

10 

6 

. 6 

30 . Seek security 

12 

7 

7 

1.00 

31 . Express enjoyment 

11 

7 

6 

. 06 

32 . Beg 

11 

5 

9 

l.S 

33 . Mother of another child 

10 

7 

4 

-50 

34. Tattle 

0 

7 

1 

.14 

35 . Beauty 

B 

6 

3 

.50 

36 . Fear 

0 

7 

1 

.14 

37 . Fixation 

7 

4 

4 

1.00 

38, Ownership 

7 

2 

7 

3.5 

39 . Sex differences 

7 

5 

3 

.6 

40 . O'clock 

6 

3 

4 

1.3 

41 , Seasons 

5 

4 

1 

.25 

42 , Weather 

5 

3 

3 

1.00 

43 . Personnlibies 

5 

3 

3 

1.00 

44 , Objections 

5 

5 

0 

---- 

45- Honey 

4 

0 

5 


46 . Self-praise 

4 

3 

1 

.33 

47 . CroH’ up 

3 

0 

4 

---- 

46. Independence 

3 

1 

3 

3.00 

49* Week-days 

3 

1 

3 

3.00 

50 . Threat 

2 

0 

2 
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Refusals and negative responses stand second in the Hat by virtue ol 
theii frequent usage by boys; they occupy rank 12 foe the glrlSi Boys give 
vent to negative expressions thrice as frequently aa girls. 

Sibling, home and father are among the ten most frequently mentioned 
concepts; siblings^ are referred to more often by girls, but home and father 
are mentioned oftener by boys. 

The high frequency of make-believe ot fantasy concepts is to be expected 
at preschool ages, but it is a little surprising to find boys verbalizing their 
dramatic play more readily than girls. 

The concept that every person has a name arises early in childhood, but 
the child’s application of names to adults and children whom he knows only 
in the clinic situation depends both upon his intellectual grasp and his social 
poise. The child who is ill at ease seldom calls the adults or other children 
by name. Sex differences in the use of proper names are negligible. The 
category of proper names is fifth in the list of common responses. 

The words ‘‘lookib," '‘gee,” and “Watch what I do," all classified as 
attention-calling, also have a place among the ten most frequent responses. 
Boys and girls differ little in the extent to which they call the observer’s 
attention. The naming question, “What's that?’’, which occurs with prac¬ 
tically the same frequency as the attention-calling response, is considerably 
more frequent for boys. This question is often rhetorical and is asked lor the 
sake of getting attention, since the child often answers it himself in the same 
breath. 

The word "cry" occupies tank 11 and is somewhat more frequently used 
by boys than by girls. 

References to sizes, big and little, occupy the 0th and 12bh positions 
respectively; "big" is used more frequently by both girls and boys, and the 
child most often applies it to himself, as "I am a big boy," and to his pos¬ 
sessions and activities, as "I have a big truck at home"; "I’m going to eat 
my big orange"; and "See the big train I made. A big, big one." These 
children seldom apply the term "little” to themselves or to anytlung they have 
ci do; instead they use it to refer to other children, regardless of their age 
or size, as "My yitta bubba" (little brother), used by a two-year-old to 
designate her four and one-half year sibling, and "I can hear somebody ciyin’, 
She must be little." They also use "Utkle" in icfeiiing to neutral objects, as 
"There Used to be a little gas pump here." 

In short, the eleven most frequently used word-concepts all seem to carry 
an emotional charge for the children, There is a rather marked gap In fre¬ 
quency of usage between the words "cry" and “little", With the latter begins 
a list of words fairly neutral in emotional connotation that extends, with some 
exceptions, through tlie remainder of the list, 

The two concepts that occupy positions 13 and 14, cloanliness and clothes, 
arc of interest because they are mentioned about twice as often by girls as by 
boys. Gills make excuses, invent alibis and make rationalizations about thoir 
behavior more often than boys (item 10), They arc more often possessive, 
saying, "This Is mlno" about the playroom toys that arc to be used by all 
children (item 20). Girla also exceed boya both in offering to help others 
(item 21) and in appealing for help from others (item 22). Perhaps the 
most interesting sex dllfci'eTice of all is tluib in mentioning illness (item 24). 
References to their own illnesses or to the ilia of their family or friends were 
found in only three records for boys but in twenty for girls. In fact, several 

2 

TJis records o! 73 clilidren of each sex entered Into this analysis. The nuinbar of chil¬ 
dren having cilia or norfl albllnga was apupoxiinaiely the sans for each aux, nineteen boys and 
eighteen girls lacked slbiing.s, and hoiice had no opportunity for irojitlonlnE brothers and 
alsters, 
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little girls dwelt at length upon the ailments of grandparents, neighbor chil¬ 
dren, and gave every indication of being considerably worried about the sick¬ 
ness of others, Other types of speech used more often by girls than by boys 
are tattling (item 34), aesthetic concepts (item 36), expressions of fears, 
real or imagined, (item 36) and the concept of sex differences (item 39). 

Under the last heading are classified such expressions as "Hey, these airplanes 
are only for hoys, ain’t they?” Such expressions suggest that girls become 
conscious of the accepted sex mores at an earlier age than do boys. This list 
suggests that the typical feminine conversational interests begin to appear in 
the speech of girls even at the preschool ages. Clothes, dirt, ailments, solici¬ 
tude, appearance, gossip, temerity and the opposite sex have been recognized 
as forming the bulk of women's small talk from ages untold. 

Boys’ conversational interests are less clearly defined. They show a lead 
over girls in moat of the first eleven emotionally-charged responses, and a def¬ 
inite lead in offering gratuitous information. They say “This is broke” or ask 
"Who broke this?” a little more often than girls, They also lead very slightly 
in the concept "buy"; the four references to "money" were all made by boys; 
they made mote inquiries about the ownership of various toys in the play 
room, and more of them begged for a toy to take home. Hence, there is a 
slight indication that economic concepts begin to play a part in boys’ conversa¬ 
tion earlier than in girls. 

Further analysis and speculation must be deferred until the contexts of 
the usages are described more fully. 

Emotional References to Family ; The high frequency of references to 
mother, father, sibling and home occur partly because the children use these 
concepts in expressing their insecurity. The number of insecurity responses to 
each of these words is given in Table 2. 

Children use the words "mother" and "home" more often to express their 
insecurity than to give information, whereas they more often speak of the sib¬ 
ling and the father with mattei-of-factneas. For each of these four words, 
boys have a higher number of responses indicating insecurity than girls. Girls 
exceed boys in number of informative references to the mother and sibling; 
boys exceed girls in number of informative references to the father and to the 
home. These sex differences would be of only passing significance were they 
not in such perfect accord with other evidences of the boys' excessive insecurity 
in the absence of the mother.^ 

Developmental trends in these responses can be presented far better by 
illustrations than by classification and generalization. With the two words 
most highly charged emotionally, home and mother, insecurity references pre¬ 
dominated up to -the age of four years; thereafter, informative responses be¬ 
came more common. Some typical examples of the insecurity references, age 
by age, are given in Table 2. 

The terms in which insecurity references are couched shows marked devel¬ 
opment during the three-year span from two to five years, The two-year- 
old of either sex characteristically expresses insecurity by the single word 
"Mamma," or by calling the sibling’s pet name in case he is present. Home 
and father are not even mentioned at these ages. 

At two and one-half the insecurity response is elaborated by the word 
"want" as "Want Mamma" or "Wanta go home," and sometimes by the ques¬ 
tion "Where is?" or "Where went?” The child's feeling of insecurity is entirely 
of the immediate present, and at this stage assurance that he will, in the 
near future, return to the haven of home and mother is of no avail. By three 


^Evidence confirming thla atatoment la bo be published by the author In a forthcoming 
mnograph of ths Society for Research In Child Dflveiopnwnt. 
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ml£2 

THSFflURITY HJTOffllfCFa TO HmllFH 


Age 




Boya 


2 yrs. Cried, "Hammoj Marnrffl." 


3j " "k^iere /d/ MfitPPfl go? Want to see 
MBrnma." 

3 " "My HoiMsr coning over ond get mo 

after my nap?" 

3i " "I wUh my Huramie would come take 
me home," 


4 " "Tencher, teacher, la LltoL my 

Mother downatoiraV 

5 " "'When Is my Mother comiRg?" "Wish 

ahe would liurry up and come." 

"Ky Mother '0 going to aay, 'WhePo*fl 
my child?' and Carol's going La any, 
'Whei’e'a tny alBber?'" 


Called, "Mamie," ahowlng no inirreat 
in play, 

"Want ay MuddoJ)," 


"Hflinma coming back pretty ooor?" 


"Hy Hramma be up after ma In two mor« 
mlnulefl; I want to fltay right here where 
ny Hfimma can find me." 

"I wont to look out the window ond see 
if my Haflimn's coming." 

"I wish J'ly HoLhor would hurry up ond 
come." 

"I don't want to root. If Mother comes, 
she won*L know where to find mn. She'll 
nak the lady who washes dishec, 'Have 
you seen n big boy?' and Lhnt'll be me; 
and ahc'll cay, 'Yco, he'll upatnlrs,' 
ond she {moLhciO will come get me." 


liSKUli.m BfKEBEHGFa TO WmV, 
yrSi Mono. Nonn, 


2i " "I want to go home," 

3 " "I Want to go home, ’cause my 

Mununie'e crying'." 

4 " '’When you going to take ne home?" 

" "I Want to go home yhen it's nlgliL. 


"I want to go homo for my dinner." 

''I want my MBmmce coiro homo now." 

(to ooBic homo to my Momma) 

"I Want to go home. My Mother wants me. 

"I want to go home to eat." 


; yra. 

j " "Where aisLa go?" 

?![■ " "Nary will come, won' l she?" 
h " "Hey, Tom, come on ovor here." 

/i " "Oh, I've found Leo" (brother). 

5 " 


Culled, "Hinkie, Minkie," his nlcknarie 
for slater, 

"Woofle (sister) come up ’tiiirs?" 

*Ny brother, ho here Loo." 


"Where Vfeut Jullarioen?" 

"W»nt if Dougic- enmo up htu p nrd we 
weren't hnre?'’ (child haii rmkQd 
to KO dowiknUirn) 


iHsreuniTY nOTnFHCF.s to sibling 

CoUedi "Bubbol Duhba," (brolhor) 


IjlSgCURTTY riMFilimCFi; TO FATIffiH 

InancorlLy rnfornnoea to the father did not occur in oithEr cox lit U’u or nt 
five years, all ugna bfitween, the refei'encfi.i were nimply: 


"I want Daddy." 

*Hy Poddy la coning for me." 
"When will my Daddy come?" 


"'’Such raferencea occurred only when two slblliiBS were present at the Center together: 
hence twins and sibllnga whose semi-annual birthdays fan within a ween are the only chUdren 
who have an opportunity for this type of response. 
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years, however, the child’s concept of futurity has developed sufficiently to 
enter into his feeling of Insecurity, and he inquires, “My Mother coming?^ 

The time element plays an increasing part in the child’s speculations about 
his mother’s coming, and he employs the words “when" and “what tirne^” 
“soon,” and “hurry" to express his impatience for her arrival. 'Watchful 
waiting for the arrival of the mother occurs at earlier ages than four years; 
for children of two and one-half sometimes stand disconsolately gazing out the 
window» Not until four years, however, do they verbalize their motives by 
saying, “I want to watch for my mother.” 

Fear lest the mother or sihiing might come and not find the child was 
expressed by a boy at three and one-half and by three others at five years; 
no doubt the same fear, though unveibalizedi prompted other children’s objec¬ 
tions to leaving the playroom or their preference for sitting in the waiting 
room, rather than going outdoors to phy with other children, At five years 
there are interesting examples of predramatization of the mother’s coming by 
one child of each sex. In each case the child anticipated in imagination far 
more tender concern on the mother’s part than she evinced when she came. 

Such imagined greetings suggest that these two children may feel somewhat 
rejected by their mothers, or at any rate, that they desire more expressions 
of affection from the mother than they are getting. In contrast with these 
two rather pathetic instances, there is one example of an ovei-drainatic 
mother-daughter greeting at the same age. The child rushed Into her mother’s 
arms with ecstatic cries, “Hello, Mother dearl" and the mother clasped the 
little girl saying, “Hel-lp, ^-lingl’’ in the appropriate Hollywood inflection. 

If the scene had been rehearsed in advance, it could not have been more 
patently “staged,” Were corroborative evidence lacking (it is not), this inci¬ 
dent alone would have sufficed to show that both mother and child were living 
in a cinema dream-world with Shirley Temple as their model and inspiration* 
Though the verbal expression of insecurity changes with age and increases 
in complexity as the child's command of the language and his grasp of con¬ 
cepts of time and space improve, there is little evidence that his feelings of 
insecurity are any less real and acute at the later ages. To be sure, some 
children develop a sense of self-reliance and apparently lose all feeling of in¬ 
security before the age of five years. For those children wliose feeling of in¬ 
security persists, it seems to exist at the same degree of severity, or even to 
increase, because they become increasingly aware of their own helplessness and 
better able to Imagine dire outcomes of their temporary separations, 

Non-emotional References to Family : The children refer to the parents 
in a variety of other ways, the most frequent of which are given in Table 3, 


TABLE 3 


NOH-&IOTIONAL BEFERENCFS TO THE PARENTS 


Type of Refersnee 

References to Mother 


Girls' Boys' Total 
(corrected) 

Girls' Boys' Total 
(corrected) 

Parent as a provider 

Parent aa diaciplinarisn 

Parent bb providing routine care 
Parent as providing recreation 

Hatter of fact statements 

Father's work 

Parent as an alibi 

9 6 13 

1? 6 16 

5 0 5 

0 0 0 

11 9 IV 

0 0 0 

4 7 9 

i 3 7 

0 0 0 

0 0 0 

5 7 10 

6 6 10 

4 9 10 

1 0 1 
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The parent is mentioned In the lole of a provider a total of 20 times. 

Most of these statements are of the type "My Mother (Father) Is going to 
buy (bought) (brougnt) me a train (ice cream, puppy)” or "Mother made 
my dress (coat)"; "Father made me a table and chairs (whimmin^ pool)." 
There are 26 matter-of-fact statements about the parents; those referring to 
the mother concern her whereabouts or what she is doing at tlie moment: 

"My Mother is at home (at CJramma’s)*'; "My Mother always boils eggs." 

At later ages they are more informative, as "My Mother lived in Maine when 
she was a little girl," Those to the father are of the same type, with the 
addition of references to things he does and does not like to cat. Mother’s 
food fads, if she has any, go unmentloned, 

Mother alone is referred to as a discipHnariani and twice as many girls 
as boys mention her in this capacity. The disciplinary reference usually is 
to an admonition, real or imagined, not to get dirty, tho most extreme one 
being "My Mother’ll kill me," (the child had found a spot on her coat). 

Four children referred to the discipline of a sibling or of another child: "My 
Mother spanks the daylights out of Bobby.” Of the references made by boys, 
two were the mild statement: "My Mother never lets me poui at the table"; 
one was the statement, "Her Mamma’s spankin’” upon overhearing another 
child cry; and the other was the statement that "Mother says piano is 
just for Ann," implying that the child had been admonished to keep hands 
off his siatci'a possessions. One boy boasted at some misdeed, "My Mother 
won't touch me." The girls' more frequent references to the mother as a 
punisher offers fragmentary evidence, but it suggests either that mothers are 
firmer with girls or that the girls take the mothers' admonitions more seri¬ 
ously. 

It is Perhaps significant, too, that fathers arc never mentioned in the 
role of providing routine care: "My Mother made my curls (feeds me, brushes 
my teeth)"; and mothers arc never mentioned in the role of providing special 
excursions or recreation: "My father reads me stories (took mo to the park, 
takes me fiahin', fwlmmin', coasting, fished me out of a pond when I fell 
in a long time ago)." Mother, it would seem, provides the necessities; father 
provides the luxuries and pleasures, from the child’s point of view. This fits 
the division of labor of child care aa it is worked out in most American fami¬ 
lies. 

A further bit of evidence that corroborates the statement tliat boys are 
more interested in economic matters than girls is their more frequent references 
to the father’s work, Most of these ate simple statements: "My Daddy has 
gone to work" or "My Father is working now," in contrast to being unem¬ 
ployed, or "My Grandmother (the father-surrogate in a family where Mother 
and Father had been separated) works as a waitress," Two boys referred 
to the father’s lack of ability to provide cars for the family in these ways; 
"My Father hasn't a car, bo he borrows everybody's car"; "My Daddy works, 
too, out in the street. His car's in tho g’lagc. Ho's not any money to take 
ifc out," "Work, money, buy and borrow are early forming concepts in these 
preschool children; and it seems probable that the more precarious the fainil/s 
economic condition, the more leadUy the children learn these simple economic 
principles. 

Making a scapegoat of the parent In an effort to get out of doing a 
distasteful act is one of the clever types of usage of the word "mother." 

The child aaya, “My Mother doesn’t want me to sleep (eat, drink) here.” 

"My Mother lets me spit out my tomatoes." "You were my boss, but now 
my Mother's here, and you’re not my boss any moreT^ Only one child men¬ 
tioned the father in this way, saying, "My Father doesn’t want me to get 
undressed — to get measured,” A few cliildren use the mother aa a threat 
to other children: "My Mother says don’t do thatl” "I’ll tell my Mother on 
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you." Thug, the child uses the absent mothei as a barrier between him and 
an adult or child who, he feels, threatens his security or pleasure. There are 
a few references to helping mother; “I hdp my Mothei, but I won't help 
you"; "1 sweep the flooi for my Mother and do everything for her." A four- 
year-old boy gave an amusing example of desire to share with the mother. 

He came to the play-yard with, four pieces of candy saying, "One for me and 
one for Priscilla; and one for my Mother and one for Priscilla’s mothei,” He 
gave a piece to Priscilla, ate one, reserving two; presently a second piece 
found its way to his mouth, and he rationalized his cupidity, "One left for my 
Mother; Priscilla’s mother won't know I had any candy." 

Other ways of referring to the parents are to their possessions! "My 
Mothei had a p’ato masher like this"; “My Daddy has a truck." Some refer 
to the mother as an authority in point of fact; "My Mother says it's ten 
o’clock,” "My Mother thought it might snow," Others refer to the mother 
as an exemplar, as "I wipe my hands like Mamma," and '*My Mamma 
doesn't make a cake (cook fish) like that," the implication being that Mamma's 
way is better. A few announce their intentions of telling Mother about their 
day, as "I’ll tell Mother I didn’t crv when I was weighed," or of deceiving her, 
“I'll tell Mother I did cry," when he hadn't. 

These parent references on the whole are free from emotional undercurrent, 
and the usages fit in with the commonly accepted appiopiiate roles for mothers 
and fathers to play in the children’s lives, Mother as provider of comforts and 
discipline, Father as breadwinner and provider of simple pleasures. 

The children refer to their siblings in only about four different ways (See 
Table 4). Their most common type of reference is a matter-of-fact informa¬ 
tive statement! "Betty’s at school"; "You know I got a little baby home and 
he can stand alone"; "Sister wanted to come with me"; "Junior's birthday’s 
In June." 


TAB1£4 

REFEBENCK TO TflE SIBLING 


Type of Reference 

Girls' 

Boys' 

(corrected) 

Total 

Matter-of-fact Infonnation 

19 

14 

29 

Protective or affectionate references 

3 

7 

8 

Siblings' nisdemeanors 

7 

1 

8 

Siblings' possessions 

5 

1 

6 


References to the sibling in an affectionate or protective way were made 
more frequently by boys than by girls. They included such items as: Don't 
get my sister dirty, or I’ll knock your head off”; "Who’s crying -- not my 
brother?" "Want to go see Mamina, Honey?" was a remark made by a 
four and one-half year-old girl whenever her little brother’s tears subsided, 
and he became engaged in play. The attendant was unable to decide whether 
the girl was trying to be solicitous or was being wantonly cruel. Eefeiencea 
to the siblings’ possessions and to the sibling^ misdemeanors were made more 
often by girls. They included such items as, "My Mary sucks her thumb"; 


341 










SHIRLEY: SPEECH OF PRESCHOOL CHILDREN 

"Tom puts greaHE on himself"; "My sister has a piano, but she never plays 
it"; "Tricia’s a fresh thing." 

The sex differences are really too slight to be of much significance, but 
they suggest that sibling rivalry playa a slightly greater role in girls' lives 
than in boy3^ 

The word "home" was used in only two ways by the children, In addi¬ 
tion to its emotional usage, Home ia conceived by the child as the place where 
he keeps his possessions, as la indicated by such references as, "I have a good 
bike at home”; "I want to take this (paper napkin) horns with me"; "I got 
better blocks than these at home," The second) and leas frequent type of 
reference Is to home as a place to which one returns, as "Every time I go 
home, I la-y dov/n"; “When I gat through kindergarten, I’m going to stay 
home." Home is a retreat, and home ia where one's treasurers are, 

Refeiences to Crying: The word "cry" has two very different types of 
usages according to whether the child employs the word In reference to another 
child or to hlmseU. Reference to the crying of another child is either a matter- 
of-fact comment, such as "Girl crying; girl madl" or an equally matter-of- 
fact question, "Who ia crying?" “Why ia he crying?" When the child uses 
the word “cry" in reference to himself, It ia usually to boast, "1 didn't cry." 
Occasionally a child confesses, "l did cry,” or threatens, "I will cry/’ Fre¬ 
quencies of these reepanses aie given in Table 5. 

tabu; 5 


REPEBESCES TO CRYING 



Girls' 

Hoys' 

(corrected) 

Total 

CB/0 

Comment on cry of another 

16 

21 

31 

1.3 

"I didn't ory." 

9 

le 

22 

2.0 

"I did (will) cry." 

2 

2 

4 

1.0 


Boys use the word "ciy" one and one-half times as frequently as girls, 
They refer to the crying of another child one-third more often than girls, and 
they boast about not crying twice as often as girls. Indeed, hoys' usage of 
the word indicates a glowing intolerance of crying and an impatience with 
those who give way to their feelings in tears. They say; 


2 yra. 

2-1/2 yia. 

3 yis. 
d-1/2 yra. 

5 yrs. 


/ 

"Crying" with some sign of distress upon hearing out¬ 
cry of another. 

"Hear baby cry. Mama’s 'panking." 

"Who's that crying? My sister don't cry," 

"I’m not going to stay here and listen to him cry. 
Isn't he a crybaby?" 

"I could hear her screeching upstairsl" 


In their boasting responses, boys sayi 


3 yrs. "I'm a big boy, I don' cry." 

"I don’t cry. Only Billy cries." 

'l-l/S yrs. “It hurt, but I didn’t cry." 

"I don’t cry when I go on a swing or when I fall 
down." 

"I didn’t cry and you didi" 

5 yrs. “He’s going to cry when you do that. I screamed 
before, but not this time, 
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The gills' usage of the woid "cry” seems to be tingei with a little moie 
sympathy lor the child in distress. They ask the reason for the outcries or 
try to give a plausibie excuse for the other's child's crying. Examples follow; 

2 yrs. "That baby is crying for me!" 

2'l/2 yrs, The cry of a crippled child who was being fitted with 

braces waa overheard. The little girl asked, “Why is 
that boy crying?” She was much interested in the ex¬ 
planation that was given her, and later she told her 
mother, "A little hoy was crying, because he had a 
sore foot," 

4 yrs, ‘|He’s crying because he wants to come out here.” 

5 yrs, "She’s crying ’cause she doesn't want her dinner." 

“I can hear somebody crying. Not that big girl, She 
must be little.” 


The boasting responses of girls, “I didn’t cry” are much more similar to 
those of boys, but are made much less frequently. These differences in the 
usage of the word “cry" suggest that the cultural pattern of "grin and bear 
it" is imposed earlier and more thoroughly on boys than on girls. Boys’ 
greater frequency of boasts about not crying is interesting in light of the 
fact that boys cry more frequently than girls at being separated from the 
mother and at arriving in the playroom; but they cry less frequently than 
girls at the blood test. 

The “I don’t cry" response as given by these children begins at three 
years, thus coinciding with the age at which Murphy CD obtained it in her 
study of sympathetic responses of nursery school children. Murphy found the 
response spreading in the nursery school group, apparently from cultural con¬ 
tagion; the response was started by a little girl of considerable daring and 
prestige and was taken up by other members of the nursery school, Results 
horn this group indicate that although the response is far from universal, it 
does occur as a common response among children who have not been subjected 
to a common environment, in so far as the response is culturally determined, 
therefore. It acquires Its commonness among these children because of the 
parents' common standards of child behavior. 

Make-believe Play ; Dramatic conceptions fall into two types, a very 
simple type, comprising mostly imaginative references to food, such as, “I'm 
making a cake"' "I’m making a cup of tea”; “Do you want a cup of coffee?" 
Moat of these simple imaginative utterances occur during sand play and are 
stimulated by the tea set, spoons and other cooking utensils for use in the 
sand. Simple imaginative references to garages, trains and block structures 
are also included in this group. These simple dramatic references arc more 
frequently made by the boys. The more complex dramatizations are oftcnei 
made by girls, probably because they are usually associated with doll play. 
They include such items as, “Wly baby must wear a hat, so she won’t catch 
cold." “Toys for sale, toys for sale; twenty-nine cenhsl" “I'm going to be 

the man who sends his tax,” “What could be the table?" (A table that 

was in full view was pointed out). The child rejected this suggestion and 
chose instead a ladder-step as her table, saying, “Well that (table) could be 
the table, but this (ladder) will be it." The joy of make-believe is in the 
pretense, not in the similitude to icality. 

Names: Correct usage of proper names is one index to the expansion of 
the child’s social world. Only a few children under four and one-half years 
use the name of another child in addressing him. A few children learn and 
use the names of staff members by the age of four years. At three and one- 

half and four years, a number of them also speak of their absent acquaint¬ 

ances by name saying for example, “Larry can't go to Sunday School, 'cause 
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he's nauffhty and bad." "Do you know Smithers out in Woxberry? He aella 
ice cream cones,” "Do you know Sonny Shotlum?” Place names such aa 
Roxhuiy, Dedham, Plymouth, Franklin Park, New York, also begin to play a 
part in the speech oI children in the filth year. Children of wider social ex¬ 
perience, such aa nursery scIiooJ children enjoy, would unquestionably use proper 
nouns more freely than these children did. The nature of the child’s references 
to absent persons suggests that at the early ages he expects his conversant to 
be acquainted with all the persons he knows, This childish attitude is not 
far diffeienk from that of the adult who says, "So you’re Irom Chicogol You 
don't happen to know the John Smiths, do you?" 

Excuses: Rationalizing, presenting alibis and manufacturing excuses usu¬ 
ally IS regarded as rather an adult device for escaping from something unpleas¬ 
ant. This study indicates that the child is clever enough to think up plausible 
reasons for doing or nob doing an act as soon as ho has sufficient command 
of language to talk In sentences. Five children of two and one-half years and 
twelve of three years invented excuses for themselves, One little girl of two 
and one-half said, "I’m going to take this dolly home,” When she was told 
she could not have it, she appealed on behalf of her baby brother saying, 

"But Gerard would like this dolly." At three years a child who was being 
detained upstairs said, "I want to go downstairs, ‘cause that baby is crying 
for me.” The most frequent excuses for avoiding examinations were: "My 
Mamma don't want me to be undressed" or "meaau’ed” or "pricked,” and the 
familial toilet dodge. Excuses lor not eating the food that is offered are the 
"It is too hot" or "cold” of fairy-tale fame. By four years the childicn are 
even more clever at veiling their true motives, A boy who did not want to 
play replied to a suggestion, "That makes too much noise, It might worry 
the babies downstairs." A girl of four and one-half said to each play sug¬ 
gestion, "My Mother doesn't want mo to go near the sand in my clean dress.” 
"My Mother doesn’t want me to lido a bike, because I might get hurt.” A 
boy of the same age said, "I want this window up> 'cause I want fresh air” 
when he actually wanted to lean out to watch for hla mother’s arrival. A 
five-year-old boy who had made a scatterment of toys sold, "I can’t pick up 
anything, ^cause 1 got a cold," It is an alert adult who can outwit even the 
pieBchool child by convincing counter-arguments. 

Common Responses as an Expression of the Child’s Needs: ^ The word- 
concepts and expressions most commonly used by these children seem to be ex¬ 
pressions of fi^damental needs, The need for security as expressed in his de¬ 
sire for home and family, In his requests that a staff member stand in loco 
parentis and in his demands for help accounts for about 16.5 per cent of the 
total number of common responses. Negative responses (No, I won’t; I don’t 
want to), excuses, desire not to be undressed, and declarations of independence 
(I can do it myself) are expressions of the child’s need for autonomy and inde¬ 
pendence and of hla need for harm-avoidance. These four categories comprise 
9.7 per cent of the total number of common responses, In calling the adult's 
attention to his activities, and in many of his questions, the child la express¬ 
ing his need for recognition, and in some cases, his need for exhibition. His 
need for affiliation finds expression In his use of proper names and in his 
reference to his companions of the day. These last two needs each account 
for approximately 6.3 per cent of all the common responses, 

The child^s need for nurturance is expressed in his reforencea to helping 
mother and other children, and In some of his sympathetic references to the 
crying of another child, This need was expressed in about 4 per cent of the 
common lesponsea. The need for blame-avoidance and for a super-ego la seen 

^Thfl needs employed in this analyals are taken rron tha ust compiled by Dr, H, >. Hurray, 
Jr. and obtained Ironi him in PBiiuacrlpt rorn. 
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In a number of the responses of seeking peimissionj and in some of the usages 
of the word "cry" Cl didn’t cry.), These also amount to about 4 per cent of 
the total common responses, Reference to size, particularly to bigness is per¬ 
haps an expression of the child’s need for achievement and mastery. It ac¬ 
counts for another 4 per cent of the common responses. About 20 per cent 
of the leaponses serve an infoimafeWe function and perhaps may be considered 
as an expression of the child’s need for exposition. 

According to this sketchy analysis, at least 50 per cent of the common 
responses made by these children are an expression of his fundamental needs, 
More detailed analysis undoubtedly would increaee this percentage, rather than 
diminish it, In the particular situation in which these observations were made, 
namely an all-day visit to a health center during which the child was sep¬ 
arated from his mother and subjected to a number of examinations, the most 
important need is for security or succoiance; and the second most Important 
need is for autonomy and independence. Judging by relative frequency in 
common responses, children strive first for help; if it Is not forthcoming, they 
then strive to stand on their own feet. 

Common Responses as Imposed by Gultuie; The case for common cultural 
heritage as a basis for the development of common concepts is less clear-cut, 
largely because only one cultural background is represented by the children in 
the group. The influence of cultural Impact may be seen in the large number 
of non-emotional referencea to the family. The point that the differences in 
types of reference to the father and the mother correspond to the commonly 
accepted concepts of their respective roles in child care has already been made. 

Perhaps the marked sex differences in references to cleanliness and clothes 
may be laid at the door of a culture that imposes a "sugar and spice and all 
things nice" deportment upon little girls, but that brands the same standards 
of personal tldyness in boys as "sissy". The girls' greater morbid concern over 
illness, however, is less clearly imposed by culture, unless this be an outgrowth 
from the nuituiant attitude that is fostered by doll play. It seems equally 
justifiable in the present state of our knowledge to attribute the sex dlfler- 
einces In these three common responses to a complex of needs that are stronger 
In girls than in boys; In other words, to a biological sex difference, rather 
than to a culturally conditioned one. The degree to which common cultural 
Impact determines the common verbal responses of unacquainted preschool chil¬ 
dren could be determined only by obtainins responses on a group of cbildien 
of different cultural backgrounds. 

Summary ; Analysis of the verbal responses of preschool children who are 
not subjected to the common environment of a nursery school reveals a large 
number of commonly used words and concepts. At least half of these, and 
probably more, seem to arise out of common needs of th'e children. Another 
20 per cent of the responses are largely expositional. What proportion of the 
responses arise out of common cultural background is undetermined. 

In the particular setting In which these responses were obtained, the word 
most frequently used was "Motlier” and other words referring bo home and 
family had high frequency, Sex diffeicncos were marked In negative expres¬ 
sions, wherein boys exceeded girls, and in references to clothes, cleanliness and 
illnesses, wherein girls surpassed boys, The need most commonly expressed 
was for succoiance or security, and that second in importance was for auton¬ 
omy or independence; the needs for affiliation and for recognition tie for third 
place, and those for nurturance, blame-avoidance and achievement tie for 
fourth, It is probable that this hierarchy of needs obtains only for preschool 
children when they are subjected to conditions similar to those of this study, 
Common needs of childhood offers a more clear-cut explanation of common re¬ 
sponses than does common cultural impact. 

A knowledge of the common verbal usages of preschool children Is of 
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value not only for studying common elements in child nature and in its en¬ 
vironment, but also for judging the degree of idiosyncrasy of an individual 
child’s responses, A child that has a large number of common responses dif¬ 
fers greatly from one who has few; and the child who employs common re¬ 
sponses in a manner counter to that of the group, as for example, the boy 
who refers to himself as a "little boy” and to “the big> big world" when 
other children commonly apply the word "big” to the self is highly individual¬ 
istic to say the Least, The possibility that further analysis of common re¬ 
sponses as they occur in free conversation might lead to frequency tables that 
could be used in diagnosis of personality distortions makes this method worthy 
of further exploration, 
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DEVELOPMENT OF IMMATURE BABIES DURING 
THEIR FIRST TWO YEARS 

MARY SHIRLEY' 

Obfieivers of the psychological or “mental development" of prematurely 
born children have come to a variety of conclusions: that the effects of pre¬ 
maturity on mental growth last as long as five yearsj that the effects of 
prematurity disappear by five months, that weakling prematures are not worth 
the rearing, that prematures exhibit mentality of the highest type, that chil¬ 
dren of birth weights under 1600 grams do not develop normal intelligence, 
that the proportion of mental defectives is practically the same for prematures 
as for the general population. These statements represent extremes of the find¬ 
ings of various investigators. The truth probably lies on some middle ground. 
All observers are agreed, however, that the prematurely born baby is psycho¬ 
logically under-developed at birth, and that he is especially subject to trauma 
at birth that may leave permanent cerebral or other neurological defects. Does 
this decrement of prematurity persist throughout life, or does he overcome his 
birth handicap; and if so, how early is he able to overtake the normal baby 
of his own birth age? 

The divergent answers that workers have rendered to these questions prob¬ 
ably are traceable in part to the examiners’ inability to obtain early and 
frequent observations on a sizable group of infants. Gesell’s (4) pronounce¬ 
ments are based on frequent cumulative records obtained on relatively few chil¬ 
dren. Those of Bradner (2) are based on a large sampling, but the children 
are of school age at the time of testing. Mohr and Bartelme (8) likewise re¬ 
port on a sizable group, and utilize both the Gesell and the Kuhlman-Binet 
tests, but their age range at testing is from eight months to seven years. 
Melcher (7) tested her 42 cases prior to eighteen months, using the Biihler- 
Heizer scale, but her cases range in age from one and a half to nineteen 
months at time of testing. The developmental quotients she reports seem to 
be decidedly high for babies of lower middle-class parents, for 6 of the 42 
cases rate 120 and above, as against 2 cases of 60 and below. Her develop¬ 
mental quotients do show an upward trend with age, however, which is the 
phenomenon one would expect if the babies are developing at an accelerated 
rate that enables them eventually to catch up with term babies of their own 
birth age. 

The data about to be presented represent one aspect of a study^ of pre¬ 
maturely born children, (i.e. children of birth weights under five pounds) 
wherein the babies are brought to the Center at intervals of three months for 
psychological, pediatric, anthropometric, orthopedic, and roentgenological exam¬ 
inations. The observers have as a basis for comparison data obtained under 
similar conditions on approximately 250 babies3 born at term. 

Psychological examinations have been given to 63 babies of sub-normal 
birth weights, 27 boys and 36 girls. In all, 215 examinations have been 
given; 17 children have been given 5 tests each, and 16 have had 4 tests, 
spaced at three month intervals from six to eighteen months. Only eight cases 
have failed to return for at least one subsequent examination. Although the 
observations show a number of undesirable gaps, nevertheless they represent a 
more complete series during the early period than has yet been reported. 

^FTom cancer for Reeeercti in Ctiild Health anil Devalopmenc, cepartttianc of Child Hygiene, 
Harvard school of public Health. 

^The study is under the direction of Lendon Snedeter, H.D. 

®For a description of both Che preufiture Series and the Komifll Child Series, see Publica¬ 
tion No. 1 of Che pepartnenc of Child Hyaiene, Harvard School of public Health. Reference (0). 
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TABLE 1 


MENTAL GROWTH OF PREMATORE GIIiI5—DEVELOOTTAL AGE (Months) 


Girls under L lbs. at Birth 












Case Birth Wt. 








No. lbs, ^ ozBi 

6 moB. 

9 mos. 

12 noa. 

15 nioa. 

16 moB. 

24 nos, 


51 2-4 

3.5 


— 

— 




58 ?.-5 


7.2 

10.7 

12.5 

15.9 

21.0 

.. 

73 2 -5 

3.2 

6.9 

— 

— 

15.1 

— 

.. 

52 2-6 

4.2 

7.6 

10.7 

12,5 

14.3 

24.0 


69 2-6 

5.2 

7.5 

10.4 

— 

-- 

-- 


90 2-11 

4.1 

— 

9.3 

— 

-- 

— 


23 2*15 


— 

14.3 

lfl.7 

23.9 

26.3 

.. 

87 2-15i 

3-7 

— 

— 

— 

— 

-- 

.. 

71 2-m 

4.2 

6,0 

10.7 

— 

-- 

— 


62 3-U 

5.5 

9.5 

12.9 

““ 

18.7 


" 

1500 grama 








66a 3*6 

4.2 

B.l 

12.7 


16.8 



67 3-6^ 


10.5 

— 

— 

21.7 


.. 

ao6 3-lU 

7.0 

unaat. 

n.4 

— 

21.7 

29.4 

•• 

82A 3-12 

.. 

9.1 

13.2 

15.1 

.. 

— 


16 3-13 

.. 

.. 

.. 

.. 

12.9 

16.7 

.. 

79 3-15 

4.3 

7.5 

9.2 

10.0 

u.e 

.. 

>- 

95 3-15i 

4.5 

— 

— 

— 

-• 

— 

- 

Total Caaee-l? 

12 

10 

11 

5 

10 

5 


Median 2*15i 

4.2 

7.8 

10.7 

12.5 

16.4 

24.0 


Retardation in moa, 

1.6 

1.2 

1.3 

2.5 


0.0 


Girls over L but unler 5 Iba. at Birth 






66 4-1 

4.6 

7.9 

12.2 

13.0 


• • 


9‘ 4-2i 

— 

-« 

10.7 

13.5 

17.9 

-- 

— 

71A 4-3^ 

3.9 

7.1 

11.0 

.. 

.. 



66 4-5 

6.7 

IQ, 6 

14.3 

15.1 

.. 

.. 


59 4*5i 

5.7 

unaat, 

10.5 

MBBi. 

imsat. 


— 

2000 grams 








94 4-0 

6.4 

B.l 






a 4-9 

2.9 

6.4 

9.3 

12.2 

16.3 

.. 

-- 

36 4-10 

— 

— 

10.4 

10.9 

13.7 

19 .n 


7Sa 4-lOi 

— 

a.7 

11.8 

unsat. 




204 4-U 

6.1 

9.9 

14.3 


?2.0 

30.0 

.. 

U 4-11 

6.2 

10.0 

13.1 

18.4 

23.0 

.. 

.. 

66 4-n 

5.5 

9.4 

14.2 

18.6 

??.n 

— 

.. 

34 /rl3i 

— 

— 

13.0 

18.0 

19.2 

24.0 

.. 

10 4-14 


— 

— 

.. 

10 .n 

23,4 

_ 

232 4-14 

5.1 

9.1 

11.5 

— 

16.5 

23.1 

_ 

233 4-15 

5.3 

9.0 

11.9 


16.9 

22.9 


19 4-15 


— 

12.6 

... 

17.2 

25.0 


69 4-15 

6.1 






.. 

48 4-15i 

- 

1 L .2 

13.7 

17.7 

21,5 

10.0 

- 

Total CaseB-19 

12 

12 

16 

9 

12 

e 


Median. 4-11 

5.6 

9.1 


15.1 

1B.6 

?3.7 


Retardation in nos. 

.4 

.1 

0 

.6 

.6 

.1 


Term Babies 

6.6 


13.3 

— 

19.3 

26.0 
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TABl£ 1 - ContlDu«d 


Qlrlfl under L lbs. at BirUi 



Birth 

Injury 

Toxemia 

Heaug- 

citation 

Notes 




Case not followed after 6 mos, 

— 

— 

— 

Stubby fing., paddle-llke gesb., borderline 

— 

Pre-eel, II 


Dlstrectlble 

— 

Puer. sep. 

— 

Petulant geabureB wlth‘‘handa 

-- 

Pre-ecl. II 

— 

Nervous, overstimulated by mother 

— 

-- 

-- 

Alert, eager, Beems normal 

— 

— 

— 

Fyll term by Mother's calculationo 

— 

— 

— 

Looks Chlnesey 

— 

— 

-- 

Always seems sleepy 

— 

" 

Suction 

Cooperative, respoDelve 


1500 grflffla 


— 

Pre-ecl, II 

CO 2 

Si^ at Ifi mos. 

— 

— 


Prolonged lllneBs, 12-15 mos. 

— 

Pre-ecl. II 

— 

Socially immalurs at 3 yrs. 


Pre-ecl. I 

.. 

Interested in test 


— 

.. 

Seems feeble-minded 

Caesarean 

Pre-ecl, II 


Se^B definitely retarded 

Caesarean 

Pre-ecl. I 

— 



Girls over L but under 5 lbs. 

at Birth 


Pre-ecl. II 

— Shy at 18 moB. Twin to 66 A 

.. 

.. 

CO 2 & tub 


Pre-eol. II 

Twin to 71 



- Very alert, possibly full term 

Jsundice 

•• 

Extreme shyness 

2000 grariB 



CaeBBrean 

Pre-ecl. II 

Case not followed after 9 i^oa. 


.. 

-- Seeraed feeble-minded till 16 moa. 



Definitely retarded 

.. 

Pre-ecl. I 

Extremely shy 

• • 

Pre-ecl. II 

Excellent cooperation 

• • 

Pre-ecl. II 

Suction, Tubbing & CO^ Advanced in speech 

__ 


Alert, eager child 

-- 


Suction, Tubbing & CO^ Seems brighter than score 


Pre-ecl, I 

— Responaiv'e 


Ppart. eel. 

Ruction, Tubbing & OO 2 Identical twins 


Fpart. eel. 

Suction, Tubbing & 0^2 " " 

_ 

Pre-ecl. Il 

Only partial cooperation 


_ 

Caae not followed after 6 mos. 

- 

- 

Alert though shy 


Note: For Key to abbreviations see Table 2. 
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TABLE 2 


HEHTAL GROVini OF PBWA'TUKE BOVS—DEmOPKEtriAL AGE (Honihs) 


Boya under 4 lbs. at Birth 

Chronologicftl kffit 

Rsckoned in Months froR» Birth 

Uafle Birth Wl. 

Tio. Iba. & oza. 

6 niQB. 

9 ROB. 

12 ROfl. 

15 moa. 

18 mos, 

24 nios. 30 mos. 

04 M 

3,9 

7.8 

9.7 

14.3 

20.0 

— 

215 2-4J 

4.6 

8.8 

10.2 


14.7 

22.2 32.7 


1500 grams 


191 

3-6 

4.9 

fl.5 

12.1 

-- 

17.2 

21.8 


75 

3-fl 

4.1 


11.6 

15.5 

19.9 

-- 

— 

00 

3^9 

4.6 

— 

— 

-- 

— 

-- 

— 

05 

3-10 

2.8 

2.8 

8.7 

0.3 

— 

-- 

— 

91 

3-14 

0.3 


15.4 

— 

-- 

-- 


228 

3-15 

6.7 

9.6 

11.2 

— 

16.0 

21.8 


53 

3-15 

6.3 

XO.l 

— 

-- 

-- 

-- 

-- 

Total caas0-9 

9 

6 

7 

3 

5 

3 

1 34 

Median 

3-9 

4.6 

d.6 

11.2 

14.3 

17.2 

21.8 


Betaidation in rob. 

1.4 

■4 

.8 

.7 

.8 

2.2 


Boys oyer 

4 but under 5 Iba. 

bI pirth 






01 

4-li 

5.5 

9.1 

11-4 

15-9 

__ 

__ 


17 

4-2 


— 

— 

-- 

13.1 

17.5 

— 

50 

4-3 

4.6 

— 

10. B 

13.0 

17.7 

?1.0 


61 

4-5 

5.2 

a.9 

12.6 

14.9 

17.7 

— 

— 

46 

4-5 

5.5 

— 

12.Q 

— 

-- 

-- 

— 

60 

4-6 

4.3 

B.7 

12.0 

14.7 

16.1 

— 

-- 

2000 grams 









92 

4-7i 

6.5 

8.8 

11.9 





86 

4-9 

4.4 

10.6 

11.4 

17,9 

-- 

— 

— 

03 

4-11 

4.7 

7.9 

10.7 

14.9 

— 

— 

-- 

77 

4-11 

6.0 

10.1 

U.2 

16,0 

20.0 

.. 

— 

2 

4-11 


— 


16.7 

20.6 

30.0 

-- 

76 

4-12 

6.0 

9.2 

11.7 

15.9 

18,6 

— 

— 

8 

4-12i 

— 

— 

10.4 

10.1 

17,9 

24.0 

29.0 

56 

4-13J 

5.2 

— 

11.8 

14,6 

17,8 

24.0 

- 

25 

4-14 


_ 

9.5 

11.6 

16,3 

19,5 

_ 

57 

4-14J 

3.6 

— 






55 

4-15 

6.0 

10.1 

12.4 

16.8 

22.6 

30.0 

- 

4 

4-15 

- 

-- 

12,0 

“ 


— 

- 

Tolttl onBeB-18 

13 

9 

15 

13 

11 

7 

1 69 

Hedian 

4-11 

5.2 

9.1 

11.9 

14.9 

17.9 

24.0 


Relardation in moa. 

.8 

.1 

.2 

.1 

J 

3.0 


Tern Babies 

6.7 

9.5 

12.9 

— 

20.2 

26.8 
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Pre-ecl. I 

.. 

Looks brighter 

— 

.. 

— 

Lazy at last teat 

-- 


-- 

Lacks zeflt in test 

-- 

— 

— 

Alert (colored) 

-- 

Pre-ecl, I 

— 

Advanced 

— 

Pre-ecl. II 




— 

Suction 

Hesponsive 

Caesarean 

-- 

Tub, CO 2 
Suction 

Ill belv/een 15 and 10 mos. 

_ 


_ 

Seems retarded 


_ 

— 

Case not followed after 6 mos, 

Cer. edema 

-- 

Tub, CO 2 
Suction 

Alert, bri^t 


■■ 

Suction 
& CO 2 

Looks bright 


iCey to Abbreviations 

Ptg-gcI. I: Either albuminurin or elevated blood pressure during preg. 
Pre-ecl. II: Both albuminuria & elevated blood pressure during preg. 
Puer. aep. : Puerperal sepsis. 

Cer. edema ; Cerebral edema. 
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The test applied to these children, a modification of the Yale Developmen¬ 
tal Schedule, was worked out by Cattell (3) for use with the normal series 
of children under observation at the Center. The chlel advantage of this scale 
over existing infant tests are that postural and locomotor items -- sitting, 
creeping, standing, and walking -- In which premature babies are particularly 
alow, do not enter into the developmental score; and that a month by month 
scoring system has been devised so that developmental ages may be computed. 
The preliminary scaling of items was made on the basis of the tests given 
the first hundred babies enrolled at the Center, and tentative norms were thus 
established, When this scale was applied to the second group of babies in the 
normal series, they scored somewhat higher, on the average, than the tenta¬ 
tive norms. This discrepancy between age in months and developmental score 
has been corrected as far as possible in the final revision of the scale. The 
preliminary scale was utilized in testing the premature babies. In order that 
their scores be directly comparable to those of the babies in the normal series, 

It is not claimed that the developmental ages as reported are entirely accurate, 
but it seems likely that they are in error only a few tenths of a month at 
each age, and hence that they are accurate enough to enable one to Judge of 
the degree of retardation of Individual cases. 

The developmental ages for all examinations on the 63 children are given 
In Tables 1 and 2, The sexes arc listed separately, and the cases are ar¬ 
ranged In order of birth weiglit, which is given in pounds and ounces in the 
second column, Sub-groupings have been made for birth weights under and 
over four pounds. For the benefit of those who ate accustomed to thinking of 
birth weights in terms of grams, heavy rulings are made at the orientation 
points 1600 and 2000 grams. The lower birth weights are more prevalent 
among the girls; ten girls of birth weights under 1600 grams, but only two 
boys of this weight are included In the group. Division of the group at four 
pounds birth weight furnishes groups of sufficient size for medians to have 
some significance. 

The median developmental ages given at the end of each series of cases 
Indicate that prematures of birth weights under four pounds are retarded by 
a month or more throughout the eighteen month period. At two years, cases 
are too few to permit a judgment to be made, but at this age the girls, 
though smaller and more retarded up to fifteen months, seem to have sur¬ 
passed the boys and to approximate their birth age in development, The re¬ 
versal of the sex difference at this age is undoubtedly due to the well known 
sex difference In language development in favor of the girls; girls talk earlier 
than boys, and speech comprehension and usage plays an important part in 
the twenty-four month examination. Median developmental ages for babies 
of birth weights between four and five pounds show retardation of less than 
a month at six months and no appreciable discrepancy from the birth ages 
thereafter. In other words those larger premature babies catch up with their 
age group within the first nine months of life, Sex dilfcicnccs are negligible 
through twelve months, and thereafter the girls tend to exceed slightly, which 
again may be attributed to their superiority in speech development. 

If, however, the piomatuie groups are compared with the babies of the 
normal series, oven those of birth weights over lour pounds arc a month re¬ 
tarded throughout the eighteen month period. There is some evidence, however, 
that the babies of the normal series represent a better sampling of the popula¬ 
tion than doi the prematures. They include few Italian children, whereas a 
number are included in the premature group; and the socio-economic status of 
the parents of children in the normal series is better in' general than that of 
the prematures, ConaeQuently, it is likely that the babies of the normal scries 
are somewhat above the general population in average development, and that, 
as their scores suggest, they are accelerated about half a month at six months, 
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a month at twelve months and two months at two yearsj i.e, that their 
developmental quotients at each age center about 108 instead of about 100. 

Item Analysis ! The items composing the developmental scale consist 
largely of visual-manual teats at the age of six monthap At ages nine and 
twelve months an increasing proportion of non-m’anipuUtive tests are given; 
these items in general require the child to “see the point" in a demonstration, 
or to comprehend simple directiofla given by the examiner, The baby's ability 
to use speech, as reported by his mother, begins to play a part in the test 
at twelve months, and becomes fairly important at eighteen months. The 
items are grouped roughly under these categeiUa in Table B, which piesenta 
comparative data on the two groups of prematures and the normal series, 

At age six months the three groups are definitely differentiated from one 
another In every manipulative item; the group of larger prematures consistently 
exceeds the group of smaller prematures, and the normal series exceeds all the 
prematures in the per cent of cases passing. In the non-manipulative itema 
at this age, the differentiation is less clear-cut; the babies of the normal 
series excel over the prematures in each item, but larger prematures hold only 
a very slight lead over the smaller prematures. 

At nine months the gaps between the three groups in per cent of cases 
passing each manipulative item have begun to close. The differences are still 
In the general direction favoring a greater number of successes among infanta 
of greater birth weights, but the degree of difference is $omewhat smaller. 

The non-manlpulatlve items at nine months show even less clear-cut differ¬ 
entiations among the three groups; in fact, there are a few reversals in direc¬ 
tion of the differences, Unfortunately, none of the items can be considered 
piimarily social in nature, but the item “adjust to gesture" which includes 
tricks such as waving bye-bye, and playing pat-a-cake has a large social 
element. In this item and that of imitating sounds, the larger prematures 
are the equals of term babies. 

By twelve months the differences between term and larger premature 
babies has further decreased in most Itema, but the smaller prematures ate 
still somewhat less successful, Reaction to the pellet is probably the one be¬ 
havioral Item most suitable for diagnosing prematurity at the ages of nine and 
twelve months. Picking up the pill requires no particular strength, and it 
has sufficient interest fox the child to be attempted at these ages. The pincer 
grasp, however, cannot be executed until neuro-motor development has pro¬ 
gressed to a^tage that enables the child to divorce his index finger from the 
other digits, a stage that normally occurs around ten months, Babies that 
are able to execute plncer prehension at the age of nine months probably are 
not true prematures, and conversely at twelve months babies that attempt this 
test with interest but fail it from lack of skill in opposing the thumb and 
first digit probably are retarded in neuro-muscular development with premature 
birth as a likely cause. 

Manipulating objects in imitation of the examiner or at her command show 
only slight differentiation among.the three groups at twelve months. In speak¬ 
ing vocabularies of one and two words, the three groups are rather clearly 
separated, bub vocabularies ol throe words or more are accomplishments of 
about equal frequency for babies of all birth weights. The lead in obedience 
to the command “No-no" seems to be held by the tiniest babies; this item, as 
well as that of vocabulary, is obtained from mothers* reports, and it is possible 
that the mothers of small babies who are not doing quite as well on other 
test items more often give (avoiBble reports on this, Vocabulary Is less subject 
to the mother's interpretation than the “No-no" reaction, since in the vocabulary 
test she must name the words the baby uses with meaning. 

At eighteen months the thjee groups are fairly well differentiated on 
manipulative items, but show no definite trends on items that combine manipu- 
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Average "birth weight for "babies of ibe Normal Series: Boys 7~14, Girls 7-10- 
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IttfcWe skill with a certain amount of Insight or ability to generalize or remem¬ 
ber Cfoim-boaid, delayed responsei using stick as a tool), In use of speech 
the babies of lowest birtii weight are poorest and tliose of the norma! aeries 
are best. In comprehending and complying to simple directions, however, the 
smallest babies have no clear handicap, 

On the whole the item analysis confirms the findings of other authors 
that prematurity manifests itself more definitely in motor than in non-motor 
development, It fails to show that the Prematures ag a group have any 
social advantage over term babies by virtue of their having been born into 
the world of people at an earlier age. Accelerated premature babies, however, 
do show more acceleration in social than in manipulative items, 

Bex Differences : Tabulation of the successes by sox reveals no con8i.^tBnt 
sex differences on the majority of items at each age, but a few items do show 
sex differences for the premature babies. At six months there axe fourteen 
items in which boy prematures achieve more successes than girl prematures 
and no item in which the girls consistently excel, At nine months only eleven 
items show sex differences, and nine of these favor the boys. At twelve 
months,, however, the trend in sox differences ia reversed, the girls exceeding 
the boys In thirteen of the fourteen items wherein consistent sox differences 
are shown. At eighteen months sex differences appear in fifteen Items, the 
girls excelling in eight items, and the hoya in seven, At twelve and eighteen 
months girl prematures consistently excel boys In the speech itema, Separate 
tabulations by sexes aio not available on the normal series for comparison. 

It seems probable, however, that the sex diffeiences favoring boy prematuiea 
at the ages of six and nine months are largely attributable to the fact that 
there ate fewer boys under three pounds in birth weight. The superiority of 
the premature girls at twelve months occurs chiefly in language items. It is 
likely that the condition which obtains at eighteen months, wherein boys excel 
gills about as often as girls excel boys, represents the truth about sex differ¬ 
ences in these items, 

Individual Cases ; The generalizations made in the foregoing paragrapha 
are subject to a number of Individunl exceptions, One is prone to think of 
the premature baby as developing more rapidly than the term baby and thus 
gradually over-taking the group of babieg of hb own birth age. This genet- 
aUzabion apparently holds when group results are considered, Individual cases, 
however, do not bear out this conclusion. Twelve of the 03 premature babies 
examined, 9 girls and G boys, manifested definite acceleration in development 
during the period under observation; in these caacs^ the acceleration was noted 
at the nine month examination, and all but one^ that eventually became ac¬ 
celerated were at least up to birth age in accomplishment by six months. The 
acceleration in development therefore appears to manifest itself within the first 
nine months of life. Conversely, premature babies that had not caught up 
with their age group by nine months remained retarded at least up to two 
years. Thera is only one instance of a premature baby (Case 05) showing 
definite retardation through the fifteen month examination, and suddenly 
blossoming to normality at eighteen months. The stability of her new rating 
needs verification by a later examination. In her case, however, it is possible 
that the sudden improvement Is to be explained by the fact that the mother 
was hard pressed with a family of young children and therefore gave the baby 
a minimum of attention and stimulation so long as she was contented to lie 
in her crib. Once the child achieved walking, however, she began to play on 
the floor with her older brothers, and developed rapidly through contact with 
them. At least the mother remarked, “Oh, she's getting to be a rogue now; 

^Ttirae c&sea were not Casted as early bs nine nonths, 

^Nancy C, nhoae six nonth rating was rive and a liair nontlis. 
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she's into evexythiiig along with her biDfchersI" 

Only one child of birth weight under three pounds (Case 23) wns con¬ 
sistently accelerated, but unfortunately, she wag not tested at ages six. and 
nine months. In view of her high scores it is interesting that the mother in¬ 
sisted that according to hex calculation the child was full term to a day, al¬ 
though the medical record gives an estimate of seven and a half months ges¬ 
tation. Three other babies who were accelerated (Cases 34, 67, and 6fl) were 
thought to be only a week or two premature. Girl 66 is one of the most in¬ 
teresting Cases, because she has rather consistently gained ground; her develop¬ 
mental quotients from six to eighteen months are respectively 92, 105, 119, 

12B, 130. She was estimated as seven weeks premature, and although she 
had practically caught up with the norma) group at six months, she continued 
to gain throughout the period tested. Paul B., the smallest baby of all, 
showed remarkable gain between twelve and fifteen months, and he seems 
likely to equal his birth age by eighteen months. 

Of the retarded children at least five seem unquestionably subnormal; 
these are Numbers 3B, 05, 16, 17, and 79. In the case of boy 85, four sib¬ 
lings impress the home visitor as subnormal, so his retardation probably ia not 
attributable entirely to prematurity. The prognoses for Cases 59 and 7BA are 
not very good. These little girls exhibit high irascibility, bursting into tears 
and actively withdrawing from friendly overtures of the examiner at twelve 
monthsi No. 59 in particular held her arms flexed and abducted in the char¬ 
acteristic newborn posture, though she apparently was interested In the toys, 
and sometimes reached when the examiner pretended not to be looking. 

Nervous mannetisms of prematures: A number of peculiar gestures and 
nervous mannerisms are observable in these premature babies; the examiner is 
under the impression that the frequency of these gestures is greater than among 
normal babies. Of the 63 babies examined, 10 had too few examinations for 
any personality traits or nervous mannerisms to be manifested consistently, For 
the remaining S3 cases a total of sixty-two nervous mannerisms have been 
noted. No nervous mannerisms have been reported for 10 of the children, but 
whether their reactions are entirely wholesome or whether their nervous man¬ 
nerisms merely excaped the examiner's attention it is impossible to say. This 
leaves 43 children on whom some notations of tension of one sort or another 
have been made. For 10 children the notation “extremely alert and responsive" 
suggests an over-eager, hyperactive reaction to the test situation. 

“Shyness" is the most frequent notation; twelve premature babies have 
manifested a degree of shyness that interfered with the success of the test, at 
least initially. A sort of dogged determination not to comply to directions has 
been manifested by ten prematures. This reaction can best be described by 
quoting excerpts from the notes. ® 

1, “Merle C2 yrs.) either could nob or would not talk; her 
refusal seemed leas from shyness than from deliberate 
determination not to talk." 

2. "Nancy (12 mos.) hesitates before taking an object and 
doing what she is well aware is expected of her. It is 
aa if ahe really desired to imitate but refrained from it 
because she did nob want to be a copy-cat." 

"Nancy (16 moe.) would start to take a toy then with- 

^Eacft nonfltlon was made ImmedUtely after tha wat. and tlie examlnar toox scrupulous care 
noc to conamc cho previous racorda bafopa jaaXlua bar notss. ConSBQUenciyj the conslscency 
or the notations rrom age to age hae real algaitlcance. 
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draw, apparently not from fear, but often from reluctance 
to comply ^iVith an adult's wiahes." 

3, "Mary (9 mos.) kicked eagerly with her feet when toys 
were presented, but held both fists clenched in hard knots, 
and made no sign with her faca or hands that she wanted 
a toy.” 

“Mary. CIS and 19 mos.) withdrew arms when toys were 
offered. When she took one, she would not give it up 
for another.” 

4. “Richard (10 mos.) has a alight stubborn streak." 

"Richard (2 yrs.) refused to talk; ignored directions 
rather than failed to comprehend them." 

Peculiar gestures with the hands have been noted for ten babies. Those 
of Mary have been described above. Paddle-Uke gestures with the hands have 
been noted on Veronica, Alice, and Mary, Janice exhibited a petulant grasp¬ 
ing reaction, opening and closing hei hands rapidly till she got what she 
wanted. Others slapped, slashed, and banged toys, and Richard, when pre¬ 
sented with a toy at fifteen months, "took it and turned it over and over, 
looking at it from all angles, but hia activity was less exploratory than it 
seemed, for after looking he did nothing else. The turning was merely an 
idle gesture," 

Hyperaonsitiviby to sounds has been noted on six premotuie babies; foot¬ 
falls ox voices In the corridor distracted them from the tost. Robert uhd Frank 
continued to show exceptional distraction to sounds at two and a half and 
three years respectively. Indeed, the noise of a book’s being diopi^ed on the 
floor caused Frank, aged three years, t« exclaim, "That's a bombl" 

Nino premature babies have*been extremely irascible, bursting into tears 
at the slightest provocation, as for example, when one toy was taken away, 
even though another was proffered at the same time. Five have been de¬ 
scribed as "nervous" or "jittery” babies; some have shuddered or trembled at 
the tests, 

While similar manifestations have also been seen in babies of the normal 
series, they have not been observed as frequently as among premilurcis. The 
paddle-like hand gesture occurred in only one baby of the normal scries, and 
she has proved to be feeble-minded. 

Maternal Training of Premature Babies; The high incidence of "nervous” 
behavior in piemabure babies suggests either tlial they inherit less stable ner¬ 
vous systems than do babies born at term, or that exposure bo external stimu¬ 
lation at a time when they normally would be enjoying the tranquility iif in- 
tiauterine environment is hard on underdeveloped nervous systems, Possibly 
the environmental milieu of the premature is entirely re.spon.siblc for their de¬ 
velopment of nervous mannerisms, The staff members who como in contact 
with the mothers of these babies arc under the impression tliat they arc con¬ 
siderably more anxious than iqothers of babies in the normal series. Mothers 
of prematures hover over the infant with great solicitude, and they go to ex¬ 
tremes of over- or under-stimulation in his care. The mothers recognize the 
baby’s precarious condition, ar\d at first are ovei-zealous in sheltering him 
from stimulation, perhaps protecting him more than need be. As the baby 
grows and approaches the normality in size and development, mothers often 
grow Eager for him to close the gap entirely, and they oyer-urge the child; 
they are particularly likely to do this when the baby’s intellectual grasp 
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exceeds his manipulative ability, At least five of the mothets have interfered 
in the testing situation by over-urging the child to attempt things just beyond, 
his level of accomplishment. 

The age of the mother, and her experience wth or expectancy of other 
children unquestionably influences her attitude toward the premature. A num¬ 
ber of the babies are the first-born children of mothers in the middle thirties 
or beyond, and in some cases the child is the first viable baby from a series 
of pregnancies. Such mothers naturally are over-anxious lest they never be 
able to have another baby should something happen to this one. The mother 
of one of the prematures died at the baby’s birth, leaving the child to be 
reared by a devoted father, a fussy paternal grandmother and a series of 
nursemaids, The mothers of the ten babies on whom no nervous mannerisms 
have been noted are either under thirty, or have other living children. 

In their follow-up study of older premature babies Hess, Mohr, and 
Bartelme (5) discovered an excess of nervous habits in prematures as compared 
to their term siblings. Apparently, therefore, nervous habits not only are en¬ 
gendered in Infancy but also persist and are extremely difficult to break. This 
is particularly true of thumbsuoking and of bladder incontinence, In consider¬ 
ation of the greater hazard in developing nervous behavior it would seem that 
mothers of prematures need a different type of mental hygiene from that 
given to mothers of term babies. Probably they should be discouraged from 
regarding and treating the baby as unusual w exceptional to any greater de¬ 
gree than necessary. They should realize that by allowing the baby to set 
hia own developmental pace they are probably reducing to a minimum the 
hazard prematurity imposes on normal emotional development. They should be 
assured that his chances for making up his intellectual discrepancy arc good^ 
but they should not be given too much hope for eventual acceleration If he 
remains “backward" beyond the age of two, 

SUMMARY 

The results of 215 developmental tests administered to 63 babies of birth 
weights under five pounds indicate: 

1. That babies of birth weights under four pounds are retarded by a 
month or more through the eighteen month period, whereas babies of birth 
weights four to five pounds overtake the normal group by nine months of age. 

2. That premature babies are more retarded in manipulative development 
than in intellectual grasp and social responsiveness. 

3. That 10 per cent (six cases) of the group showed definite accelera¬ 
tion by the age of nine months; and that an equal number showed such con¬ 
sistent retardation throughout the period of testing as to warrant the predic¬ 
tion of feeble-mindedness. 

4. That premature babies manifest more “nervous" mannerisms than 
babies born at term. 

5. That primaparity, advanced age of the mother, and twinning, all of 
which are more common conditions among prematures than among normal 
babies, predeteimine for the premature a somewhat unusual environment that 
may foster the development of nervous habits. 
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A SUPERIOR, CHILD WHO WOULD NOT TALK 


MELVIN G. RIGG^ 

Si 2 D of vocabulary haa been regarded as the beat single indication of in¬ 
telligence, The failure of a child to develop normally in this respect would 
consequently appear to be a very bad sign. Occasionally, however, we find 
a child who breaks all the rules, and Carolyn Is a cage in point. 

At the age of two Carolyn could say only thirteen words, as follows: 
bread; butter; bye; daddy; gak (milk); here; ia; it; mother; there; wow-wow; 
Gaga (Arthur); Gak (Jack). 

The writer has made little attempt to indicate how these words actually 
soundedf The child'a pronunciation was extremely “dutchy,” and the parents 
often despaired of being able to reduce it to exact phonetic symbols. The pro¬ 
nunciation did not improve greatly until she started to school at the age of 
six, when, under the direction of an excellent primary teacher, rapid progress 
was made. 

Whether this faulty pronunciation was connected with the abnormally 
slow vocabulary development is an interesting question. No other explanation 
suggests itself. Carolyn is the daughter of a college professor. The mothci 
was before her marriage also a college professor. Carolyn has a brother two 
years older, and has always played with other children. The home in no way 
presents an environment which is unusual. 

The full extent of Carolyn's vocabulary deficiency can bo appreciated only 
by a comparison with the accomplishments of other two-year-olds. After a 
search of the literature, the writer has found a total of thirty-three cases of 
two-year-old children for whom vocabulary counts have been made, These 
vocabularies range from 5 to 1400 words. The mean Is 520 and the mid 
score is 607. Among these thirty-thiee cases, Carolyn ranks next to the 
lowest. 

These thirty-three counts represent attempts to list the actual words In 
each child's vocabulary, It Is true that the different totals are not directly 
comparable, since each Investigator formulated his own rules as to what should 
constitute a separate word. But this consideration can scarcely cover up a 
discrepancy between 13 and 520 wordel It is also true that moat of these 
children are very superior in intelligence, sons and daughters of college profes¬ 
sors, and living in homes that are above average from the intellectual point 
of view. But since Carolyn belongs in this class herself, the point furnishes 
no excuse for her poor showing. 

Smith,2 in attempting to estimate the total vocabularies of twenty-five 
two-year-olds by means of a vocabulary test, found a mean of 272 words, 
These children are presumably less brilliant than most of those for whom total 
counts have been made, although they -were considered somewhat above average. 
But their vocabulary development is still far above that of Carolyn, 

During her third year Carolyn made rapid progress, and at the age of 
three had a spoken vocabulary of 652 words. However, for nineteen published 
vocabulary counts of bhree-year-old children, the mean is 1230 and the mid 
score, U39. The range is 48 to 2202.^ Smith,using a vocabulary teat, 

tprora oKl&honia Agricultural and Mechanical collep. school of Education, Stillwater, oWa- 
hona. 

^gralth, H. Eo An inveatlgaClorv of the oevaiopnanc of the sentence and the tyteent of vocaU- 
ulary in Young chUdren, unlvaralty of Iowa Studies in child vjalfare, v. 3, No. 0, pp. 02. 

%ie case showing only 40 words at ags three ia Che sane as th« one ahotving 5 words at age 
two. This child had 1136 words at age four. Nice, M. H.i A Child Who Would Not Talii, ped. 
sen., V. 32, 1026. pp. 10&-142. 

^op. clt. 
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estimated the average vocabulary of 20 three-yeai;Dlds to be B06 wordSi 
DteverS reports four slum children as averaging 37G words. Carolyn is supe¬ 
rior to these slum children, but is inferior to Smitli’s cases and far behind 
most of the cases for whom total vocabulary counts have been made. 

Even at the age of three, however, Carolyn gave evidence of intellectual 
superiority, She was given the SUnford-Binct test (1010 form) and earned 
an l.Q, of 133, passing all of the thicc-ycttr teats, four tests at year four, 
and two tests at year five. 

At the age of four, Carolyn had a spoken vocabulary of 1019 words. 
Twelve published vocabulary counts at bhls age have a mean of 2002 words, 
a mid score of lOlO, and a range from 1019 to 4200, Carolyn's total being 
the lowBstj Smith^s^ 20 four-year-olds were estimated to have an average 
vocabulary of 1S4Q words, Their average I,Q. was 109. Diever*^ reports 
five four-year-old slum children to average 451 words. Carolyn’s vocabulary 
development is still relatively poor, especially in view of her intelligence rating. 

No further vocabulary counts were made for Carolyn, She started to 
school at the age of six, The next spring, at the age of six years ten months, 
she was again given the Stanford-Binet test (1016 form), She passed all 
the testa at year eight, four tests at year nine, two tests at year ten, and 
two at year twelve, making an l.Q. of IQfi. She knew 20 worda in the vo¬ 
cabulary, the norm for year eight. This fact indicates that Iiet early vocab¬ 
ulary deficiency had by this time been made up. Some two montlis later, 
she was retested by a clinician at the Ohio State University) and earned an 
l.Q. of 137. Aa a result of superior work in Grade One, she was given a 
double promotion to Grade Three, She adjusted herHeU to tliis change and 
has continued to earn very satisfactory marks. 

At the age of eight years ten months, Carolyn was again given the 
Stanford-Binet teat (1937 revision). Hoi l.Q. was 147, This gain was of 
course to be expected, since the 1937 revision gives higher ratings to Eupcrioi 
children. At this time she knew 20 words of the revised vocabulary, the 
norm for average adultsl Her vocabulary development is now indicated as 
definitely superior. 

In the opinion of the writer, two important deductions can be made from 
this case, Piiat, even an extreme deficiency of vocabulary development at two 
years of age does not necessarily indicate deficiency of intelligence, Second, It 
does not even Indicate a relative vocabulary deficiency in later years. 


Greyer, J. The voc&huiary or g pree KlmleTg&rwn chad, j, Experimental Pedagogy, v. 6, 
1910, Pp, 28-37. 

®(»p. clt. 

"^op. clt. 
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THE international KINDERGARTEN UNION WORD LIST 
COMPARED WITH EIGHT SPOKEN VOCABULARIES 

MELVIN G, RIGG^ 

The Child Study Committee of the Intetnational Rindergaiten Union 
(I.K.U.) has published a “Vgcabulaiy of Children Before Entering the First 
Grade.This "Kindergarten List" was based upon a study of 489,556 run¬ 
ning words, of which 7,100 were different words. The list is cornposed of 
the 2,596 words which occurred seven times or more. In making this list 
each inflection was counted separately, However, words used as different 
parts of speech or in different meanings were counted only once. 

The present writer has thought that it would be interesting to compare 
this I.K.U. list with spoken vocabularies of individual children. The eight 
vocabularies involved in the present study were collected from five different 
children ab ages from two to four. In each case the attempt was made to 
list the child's camplete vocabulary. No recording devices were available, but 
the child’s mother made a careful record of all the different words used. This 
record was begun in each case four weeks before the birthday, and lasted 
for two weeks afterward. It is of course probable that some words were 
missed. To be included, the word had to be employed meaningfully by the 
child; words repeated parrob-like or used only in songs or nursery rhymes 
were not listed. It was quite allowable, however, bo ask the child to name 
objects, and the mothers were encouraged to do this. Rules were formulated 
for the handling of grammatical variants. The first use of a word in any 
form was included in the main list, Each additional variant which was regu¬ 
larly formed was listed in a grammatical variant list. Irregular forms were, 
however, considered in all cases to be separate words, and wore included in 
the main liati Proper names were listed separately. These vocabularies were 
summarized in Table 1. 

TABLE I 


A SUMMABY OF EIGWP TOTAL VOCABULARY COUBTS 


Name 

I.Q. 

Age 

Main Uai 

Graminatlcal 

Variants 

Proper 

Harnea 

Total 

Cynthia 


2 

368 

10 

22 

400 

Carolyn 

133 

2 

11 

0 

2 

13 


139 

3 

643 

2 

7 

652 


137 

4 

93fl 

3 

78 

1019 


U7 






PerneLta 

139 

3 

1034 

23 

49 

1106 

Charles 

122 

3 

533 

18 

17 

568 

Edward 

117 

3 

898 

15 

12 

925 


129 

4 

1392 

19 

158 

1569 


These I.Q.’s were all based on the 1916 Stanlord-Bineb, except the one 
of 147 for Carolyn, which was based on the 1997 Stanford-Binet. The gain 
in this rating was to be expected, since superior children are supposed to score 
higher on the 1937 revision. These tests were not given simultaneously with 
the collecting of the vocabularies; in some cases the tests were administered 

^Fron oKlahoma Agricultural and Mechanical ColleBe, School of Education, StlUwacer, Okla¬ 
homa. 

^The international Kindergarten Union, 1201 Slateenth St., N. VJ. i Waalilngton, D. C. 
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HILDRETH; ACHIEVEMENT OF GIFTED CHILDREN 


TABLE 1 


DISTHIOUTiOH OF ETAKP0HD AClIICTWHfr 7EJ5T FFADIHG TCOFFS 



reading acorea, next largest in apolUng and smaUcat in arlLlimctic. Sliglil; in- 
consiatencies which appear in sevoral of the higher grade levels may bo attrib¬ 
uted to the smaller numbers of casea involved, The gifted group G2 shows 
the most rapid acceleration toward maturity in the ichievcnicnL measured by 
the test, t]]e average group tlie least rapid acceleration. The gifted group G2 
quickly leachea a point In the reading teats where the test is no longer ade¬ 
quate as a rneasuiing instrument. This point is not so quickly reached by this 
group in arithmetic and spelling as in reading, hut is more quickly reached by 

rapidly than the average group. A 

child who attains a grade score of 10.0+ Is no longer adequately measured by 
the test. Since group G2 was the youngest at the time of the annual test 

and Group A the oldest (see Table 4), the results are even more favorable to 
Group G2. 
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TABl£ 2 


DISTnmUTIO!! OF STAKFOWI ACHIBmiEKT TEST AllITHHjn'IC SCORFS 



Data for the school as a whole, from year to year, show that grade 
scores in reading at each grade level are higher than in arithmetic and spell¬ 
ing, especially at grade four and beyond. The difference in acceleration for 
all groups in the three subjects can be accounted for partly in terms of the 
subjects themselves, the different psychological processes involved in learning 
to read or spell as contrasted with learning arithmetic; and also in the way 
in which and time at which elementary instruction in these skills is given at 
the school, There is a tendency to begin systematic instruction earlier in read¬ 
ing than in spelling or arithmetic. Furthermore, the transfer effect from 
reading to spelling is naturally somewhat greater in the early years than 
spread of training from reading to arithmetic. 

The child who is well started in reading techniques by the end of the 
second or third grade can make progress quite independently from that point 


367 





HILDRETH; ACHIEVEMENT OF GIFTED CHILDREN 


TABLE 3 


DISTBIBUTIOS OP STWIFOPD ACHIEVlMEin' TfST SPFLLIHC SCOPES 


Grade 





















score 





















10 . Ot 






3 

2 





2 

12 

1? 




1 

7 

9 

5 

10.0 





] 






1 









B 





: 






2 

1 









(, 





1 






4 







1 

1 


4 

2 











1 

1 

1 






1 

1 




1 


3 





2 

1 





\ 


3 


9.0 










2 

1 

1 





2 

1 



a 





1 






1 

2 





1 

2 



6 






1 




2 


1 





1 

1 



i 





3 

4 




1 

1 

1 

1 




1 

r 

2 

1 

2 






. 1 




1 

i 

j* 






4 


B,o 










1 


1 

2 



1 

2 

2 

1 


B 






1 




3 

2 

1 

1 




1 

1 



6 



1 


1 

? 1 



1 

1 

1 




f 

3 

3 

3 



4 

2 





2 

2 



i 

2 

5 

1 





3 









1 




3 

1 





4 

2 



1 

7.0 




1 

1 

3 



3 

3 

1 

2 




2 

3 


1 


B 




2 

4 

. 1 


1 

1 

1 






2 

A 



6 




1 

3 

2 


1 

3 

4 

6 





1 





4 





1 



1 

2 

4 

1 





3 

3 


1 


2 




5 

4 

L 1 



2 






6 

} 

1 


4.0 




3 

2 

L 


1 

1 

2 

1 









3 



1 

7 

1 



1 

1 

1 










6 



3 

1 

3 

1 


1 

4 

2 

1 





5 

1 




4 


1 

4 

1 

1 

1 

6 

6 

2 





? 

7 





? 



3 

/, 

1 



2 


1 




1 

2 






5.0 


1 

5 

4 

2 



1 

4 





1 

■? 




a 

1 

1 

3 

5 


1 


3 

4 

1 




1 

4 





4 


1 

3 

4 



1 

a 

2 

2 




1 

1 

•} 





4 


2 

4 

1 





3 






2 






2 


2 

1 




1 

1 

2 





2 

1 






4.0 

1 

3 

1 

2 

1 



3 


1 




2 

? 

3 





IKI 


2 

3 

1 



2 

4 






H 

H 






IkI 

■1 

5 

7 

1 

1 


2 

A 

1 





B 

M 






IWm 

B 

2 

3 




3 

2 

2 







1 





2 

1 

9 

3 

1 



V 

5 







1 







3 

4 

1 




8 

2 

1 





2 

2 






Q 

5 


■ 




IKI 

2 







n 






6 

6 

4 





1 

1 

1 






1 






4 

Ifl 

5 





7 







11^ 







7 





















2.0 




















■I 

MM 


3 

4 

5 

6 

7 B 

? 

3 

/. 

5 

6 

7 

i 

2 

3 

4 

5 

6 

7 

i 

mm 

i 

47 

47 

45 

32 

28 21 

39 

50 

50 

40 

3B 

79 

17 

27 

34 

34 

37 

29 

19 

HI 


M 

3.1 

IJ 

5. 

6.4 

7.9 8.5 

■ 3.1 

4.f 

5. 

6.1 

7.8 

9. 

10. Of 

U 

4.0 

6,3 

7.4 

0.5 

9.7 



I 



A 





G-l 





G-2 



on piovi^cd that he ia noimally stimulated to lead by Ills cxpcricncos and has 
teadily available an adequate and appiopiiato supply of leading matorial. In 
spelling and arithmetic* however, somewhat more direct teaching and carefully 
supeiviaed exposure to new words and algorisms is necessary in order to keep 
the learning curve steadily accelerating during the elementary school years. 

The child is less apt to continue learning to spell increasingly difficult words 
on Jiis ov/n initiative, because the process is a mechanical one* has no content, 
and therefore lacks meaning in itself. In arithmetic, even more than in spell- 
ingj the newer* more intricate and complex piocesses can only be gained by 
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Tabled 


DISTBIBUTIONS OF CPONOUWICAL AGE AND STANFORD BIfJET INTFU-IOENCE QUOTIENTS 


Chronological 










Age 










lO-O 










10 

s 

1 

1 





IQ 


IQ 


6 

3 



110 


139 

3 

161 

2 

4 

3 

2 


109 

1 

130 

5 

160 

1 

2 

12 


1 

108 

7 

13? 

6 

159 

1 

9-0 

6 

4 

3 

107 

4 

136 

2 

150 


10 

5 

4 


106 

5 

135 

3 

157 


0 

3 

5 

2 

105 

2 

m 

5 

156 

3 

6 

1 

7 

7 

104 

5 

133 

5 

155 

2 

4 

2 

8 

5 

103 

6 

132 

9 

154 

2 

2 

6 

5 

7 

102 

3 

l31 

2 

153 

1 

8-0 

2 

5 

4 

101 

2 

130 

11 

152 


10 


6 

3 

100 

5 



151 


8 


4 

2 

99 




150 

1 

6 


1 

1 

90 

2 



149 

1 

4 



1 

97 

3 



145 

1 

2 




96 

1 



147 

2 

7-0 




95 

1 



146 

3 

10 




94 

3 



145 

2 

a 




93 




144 

2 

6 




92 




143 

1 

4 




91 




142 

3 

2 




90 




141 

4 

6-0 








140 

4 

N 

50 

51 

36 

If 

50 


51 


36 

Hedlan 

9-0 

0-5 

0-4 

Medlnn 

103.0 


133.7 


146,7 

Groups 

A 

0-1 

Q-2 


A 


C-l 


G-.2 ' 


moat children through direct instruction. The amount of instruction necessarily 
varies with the age and ability of the child> but few children acquire through 
their own unguided efforts sufficient skill in arithmetic to keep the learning 
curve smoothly and positively accelerated during the elementary school years, 
This holds true more particularly of computation than of written problems in¬ 
volving fairly simple .computation, since reasoning of this sort is alcin to the 
reading process itself. 

Children in these three groups were not segregated for classroom instruc¬ 
tion but worked together under substantially the same conditions at all times. 
These records afford an excellent opportunity to observe the differentiation in 
learning which takes place In spite of fairly uniform instruction for all the 
children regardless of ability. The rapid acceleration shown by the brighter 
children took place without any special school provisions for their needs as 
contrasted with the slower children. There was no diffeicntiation in content 
work, opportunity to use the library, and other conditions except as the chil¬ 
dren themselves imposed them. As differences appeared, small groups of the 
(ess capable children within the larger heterogeneous class were given work in 
skills more suited to their needs than that provided for the faster learners. 
Almost invariably as the upper grades were reached the children in Group A 
were found to be in need of "remedial work” or special individualized help for 
a longer or shorter period of time, This help was given by classroom teachers, 
teaching assistants, or by specially employed tutors. Somstimes one of these 
glower learning children received help in all three skills; in most cases in not 
more than one or two. More children received help in reading than in the 
other subjects, Children in the gifted groups received no such help, at least 
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on the part of the school. 

That achievement in academic school work through the elementary grades 
is in itself a test of intelligence when learning conditions are similar for a 
given population has been recognized since long before the advent of intelligence 
tests. Learning to read and the matured piocesa of reading leciuites constant 
exercise of reaeoning and indgment. To guess correctly and infer quickly from 
content what meaning shall logically follow is the chief Essential in rapid and 
accurate reading. Learning to spell taxes the memory, requires skill in mak¬ 
ing perceptual discriminations and in forming associations. The mental gym¬ 
nastics required to hurdle fractions, the difficulties in learning long division or 
even the multiplication tables have been recognized ever since the first discour¬ 
aged school child "failed’^ in arithmetic. When environmental conditions for 
learning are fairly uniform as they were in the case of the present study, it 
may be assumed that the differences found may in part be attributed to the 
child's individual ability to learn and to profit from instruction. 

Within the separate groups themselves wide individual differences in learn¬ 
ing are found. There is marked overlapping between the distributions of 
scores in the separate subjects in the two gifted groups; there is also consider¬ 
able overlapping in the gifted and average groups. These overlappings in part 
are attributable to variations in chronological age and mental ability among 
the individuals within any one group. In these groups as In most school 
classes this variation is found to be two years or more, Furthermore, person¬ 
ality and behavior characteristics, individual social and emotional traits affect 
learning as all teachers know. This is particularly true of children during the 
initial stages in learning tc master any skill: the child's subsequent progress 
is also affected by his initial success in achievement. In view of these facts, 
we cannot expect the correlation between potential scholastic aptitude and 
eventual achievement to be perfect. In view of the many factors that influ¬ 
ence and at times distort the learning cuive, the general consistency in the 
trends observed in this study are all the more significant. 

Those median curves for the three groups suggest the futility of trying 

to bring the comparatively slower learner up to the level of more gifted chil¬ 
dren through special remedial drill. The time thus spent in many schools 
could be spent in more profitable ways so fat as the pupils are concerned. In¬ 
stead of disregarding or discrediting data that reveal differences in learning 
potentiality, educators should welcome the saving in time and energy that con¬ 
sideration for these facts in educational programs generally would entail. The 
data summarized in this study suggest the need and economy of individualizing 
work in the skill subjects within classroom groups. 

That the slower learners tend not to survive in the school as well as the 
gifted children is shown by the numbers of cases available for study, In the 
two gifted groups combined there were 06 cases with a succession of three or 

more animal Stanford tests; and there were &1 such cases in the slower group, 

Yet the pupil intake in the school during the period covered by these data is 
in the ratio of approximately 50:50 for the two groups. If anything, the 
Stanford data summarized here represent a natural selection among the slower 
learners - those cases that do not drop out as soon as difficalties In learning 
appear. 
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HOUR OF BIRTH AND STILLBIRTH AND NEONATAL MORTALITY RATES 

J. yerushalmyI 


It is well known that births do not occur uniformly throughout the day, 
There are, proportionately, more births between midnight and noon than be¬ 
tween noon and midnight. DePoxte (1) showed that the distribution of still¬ 
births in 1929 in New York State, exclusive of New York City, was, in gen-' 
oral, opposite to that of live births, and that the stillbirth rate per 1000 
total births varied considerably with the hour of birth, Infants born in the 
afternoon were exposed to a greater risk of being born dead than those born 
in the morning, The highest stillbirth rate was found for infanta born be¬ 
tween 3 and 9 P,M. Comments by several leading obstetricians on these re- 
repoited findings are included in DePorto’a paper. These comments suggest 
two possible explanations: (a) that “during the afternoon there are a larger 
number of cases which are delivered after a long labor, as labor usually be¬ 
gins during the previous night or early morning,*’ and (b) that "during the 
later afternoon hours there may be more operative interference and a greater 
use of pituitrin because of the fact that most physicians are particiilarly busy 
at this time, either at their offices or in making rounds of their different 
patients. In the early morning hours, on the other hand, they are perhaps 
slower to terminate any given case owing to the courage it takes to get out 
of bed at such One observer^ suggested that ’*if it is possible to do 

so, you check the incidence of operative deliveries during the different time 
periods which you have analyzed. You might find that the incidence of oper¬ 
ative deliveries would be higher at certain times of day than during the other 
periods,** 

It is appreciated that neither of these suggestions can be tested fully with 
the material available in a health department. It is also realized that even 
if the Incidence of operative deliveries by hour of birth follows the game pat¬ 
tern as the stillbirth rate it does not follow that there is a causal relationship 
between them. It was thought worth while, nevertheless, to study the still¬ 
birth rate by hour of birth in New York State, exclusive of New York City, 
for the births of another year (1936), and to add the same information for 
neonatal mortality (death of infants under one month of age) and for incidence 
of operative deliveries, 

Table 1 shows the percentage distribution of live births by hour of birth 
in three-hour periods for New York State, exclusive of New York City, for 
the years 1929 (DePorte'a figures) and for 1936, and in addition figures from 
a table given by Bradford Hill (2). This last table does not specify the place 
and year of birth, but it presumably refers to some unspecified locality in 
England, 

It may be observed that the variations in the percentages by hour of birth 
are very similar in the three columns. The births in each case were more 
numerous between the hours of midnight and noon than between noon and 
midnight. The respective percentages for the morning births were 55.0 in 
1929, 54.1 in 1936, and 54.4 lor Bradford Hill’s figures, 

The distribution of the stillbirths by hour of birth in the same places is 
shown in Table 2. 


^Froin Division or l-iateriUty, infancy, and Ctilld nygleno, Nsvy YorK State [epartmeiit of 
HeaUfi. Ttie autlior wishes lo exj^regs Ills ajiiffBClatfon to Dr. Archibald S. Dean, District 
State Health Director for ilw Boffalo District, and to Hr. Thomas J. Doffleld, Registrar of 
Rscorda for the New YOrK City Depsrttwnt of Health, for furnishing the tables on operative 
Procedure Cy hour of birth, 

^Dr. Fred L. Adair, lliilveraity of Clilcago. 
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mUSHALMY'. HOUR OF BIRTH AND MORTALITY 


imi i 


DISTftIDDTrOH OF LIVE BIRTHS BY UOUH OF Bl/flll, HEV VOfiC STATE, >7ri,U[JIVK 
&F HEM YORK cm, 192S ftKD Vi%, Mm HCiim F|iOH nPAUFTlPD llll,I. 



|[urnbnr of BirLhs 

Per rent ^ 

[lour of 

Birth 

1929 

1736 

Figurns fron 
Brtiiirord Hill 

19.-9 

1716 

Fiff’jrna from 
lir'iilfopl Hill 

Total 

92,662 

02,077 

32,;?/. 

111.0 

V>.).0 

bU.9 

12 Lo 2 A.H, 

11,990 

m 

/.106/, 

ir.7 

n.i 

12.6 

3 Lo 5 " 

13,209 


A, 657 

U.3 

n.B 

U.i 

6 Lo S " 

12,699 


/../.da 

n.7 

11.3 

n,9 

9 to 11 " 

13, ml 

msM 

/„351 

u.o 

n.9 

11.5 

12 iQ >. P.H. 

%m 

9,OW 

3.262 

■Sra 

u.o 

10,1 

3 Lo 5 " 

19,2.12 

7,ii96 

3,610 


11.6 

n.1 

6 Lo B " 

9,910 

0.965 

3.577 

■sn 

10.9 

11,1 

9 to 11 " 

11,927 


A, 225 

12.9 

12.5 

n.i 


TABlf. 2 


DI3TPIBUTI0N OF STILLniRTlIS BY IIOUH OF DIIITII. YORK STATE, EXCLUSIVE 

OF xm cm, 1929 m m vigurfs gweh by Bp.ABronB iiiii. 



llu/ibor of SUUblrLha 

Per Cent 

How of 



Flgurna fron 



Flpj|'.!D fl'Otl 

Birth 

1929 


Drarironi lllll 

192) 

1916 

DraJfortl Hill 

Total 

3,1/.5 

2.763 

1.272 

101.0 

119.9 

10). 0 

12 - 2 A.H. 

/.09 

300 

■BBI 

12.J 

11.1 

9,9 

3 ■ 5 * 

/.15 

76l 


12.4 

11./, 

17.3 

6 - a " 


233 

U? 

11.1 

17.A 

11.7 

9 - 11 " 

/./,2 

304 

195 

11.2 

IM 

15,1 

12 - 2 IVH. 

366 

263 

150 

\0.9 

U.5 


3 - 5 " 

A7A 

317 

Via 

1A.2 

11.9 


6 - 6 " 

Aid 

770 

UA 

l?.5 

U.fl 


9 ■ 11" 

451 

270 

m 

13.5 

1?,7 



The distribution of atlllbiiths was q.ultc distinct [torn that of live births 
for each set of data, Whereas the live births were generally more numcroua 
in the morning, there were somewhat more stillbirths in the afternoon. The 
respective percentages for the morning stillbirths were 40.0 in 1920, 50.2 in 
1036, and 48.7 for Bradford Hill’s figures. 

Tables 1 and 2 are combined in Table 3 to give the stillbirth rates per 
1000 total births by hour of birth. 

The general trend is the same in all three cases. The stiWbiith rate was 
considerably higher in the afternoon than in the morning, The respective rates 
for the births between midnight and noon were 31.1 In 1020, 25.2 In 1930, 
and 34,2 for Bradford Hill’s figures. The corresponding ratc.9 for tho births 
between noon and midnight were 30,4, 2D.4, and 42,5, Tho corresponding 
percentage increases In the stillbirth rates for the afternoon over the morning 
births were 27, 17, and 34, The highest atiilbirth rate f or eac h set of data 
was iBCDTded lor the intantB bom betweBn 3 and 6 P.M . 

For purposes of another study (3), tho birth certificates for all the neo¬ 
natal deaths in 1930 In New York State, eKclusive of New York City, were 
located. It was therefore possible to tabulate those deaths by hour of birth. 
The neonatal mortality rate by hour of birth followed on the whole the same 
trend as the stillbirth rate. Also in this case the mortality rate in the after¬ 
noon hours was considerably above that in the morning hours and the neonatal 
moitaliby rate was highest also between 3 and 6 P.M. Since there arc un- 
Soubtidly some stillbirths which should have been registered as neonatal deaths 
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TABl£ 3 


STILliHritTH FATES PEB 1000 TOTAL BIBTBS BY HOUR OF 
BIRTH, NEW YORK STATE, EXCLUSIVE OF HEW YORK CITY, 
1929 AND 1936 , AND PiGUHPfi FROH BRADFORD HILL 


Hour of 

Birth 

StlUbiriJi Rates* 

1929 

1936 

Figures from 
Bradford Hill 

Total 

34 . a 

2V.1 

5S.0 

12 - 2 A-M. 

33.0 

27-3 

30.1 

3 ■ 5 " 

30.3 

22.5 

32. B 

6 - B " 

28.3 

25.2 

30.7 

9 - 11 " 

32-9 

26.0 

42.9 

12 - 2 P.M. 

36.7 

2 B .4 

44-0 

3 . 5 n 

44.3 

32.3 

^.7 

6 - fl " 

40.5 

29.2 

38.7 

9 - 11 - 

36.4 

27.6 

40.9 


*Per IQOO total births (including atillbirLha) 


and conversely some neonatal deaths which are actually stillbirths, It is prob¬ 
ably best to inspect the combined loss, i.e,, the number of stillbirths and 
neonatal deaths per lOOQ total births, The neonatal mortality rates and tho 
rates for combined loss by hour of birth are presented in Table 4. 

TAB1X4 


NEONATAL MORTALITY AND CCfrfflINED LOSS (LATE FETAL 
AND NEONATAL MORTALITY) BY HOUR OF BIRTH. M 
YORK STATE, EXCLUSIVE OF NEW YORK CITY, 193^ 


Hour of 

Birth 

Numbers 

Rates 

Neonatal 

Deaths 

Combined 

Loss 

Neonatal* 

Mortality 

Combined** 

Loss 

12 - 2 A.M. 

293 

593 

27.4 

53.9 

3 . 5 « 

309 

570 

27.2 

49.0 

6 - 8 " 

298 

501 

27.3 

51.0 

9 - n" 

385 

609 

33.6 

59.0 

12 - 2 P.M. 

269 

532 

29.9 

57.4 

3 - 5 " 

351 

660 

37.0 

6B.1 

6 - 8 " 

295 

565 

32.9 

61.2 

9 - 11 " 

356 

640 

35.0 

61.6 


*NeonRtal Mortality rales per 1,000 live births. 

^Ratgs for combined loss per 1,000 total birtba (including stillblrlhs) 

OPERATIVE PROCEDURE 

The birth certificate in use in New York State outside of New York City 
does not contain information relative to operative pioceduie. However, a 
special certificate for Buffalo City containinB a^ch information has been in use 
for the last two years. Dr. Archibald S. Dean, District State Health Director 
in charge of the Buffalo District, was kind enough to tabulate the 1037 births 
by type of delivery and hour of birth. Table 5 was obtained, 

A comparison of the column of percentage operative deliveries with the 
table of stillbirth and neonatal mortality rates by hour of birth (Tables 3 
and 4) reveals that the two followed similar trends, The proportion of the 
deliveries that were operative was considerably higher in the afternoon than 
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TffilX 5 


DISTHiBUTIOrt OF BIRTH TYPE OF DaiVEHY AHD UOUH OF Blimi, BUFFALO, H.Y., 1937 


Hour of 
Dlrth 

Hunber of dellvurles 

1 

Per 

Cent 

Forcepa- 

(li)V,Hld, 

Dod High) 

Total 

Nor¬ 

mal 

Spon- 

lon. 

Low 

For- 

cepp 

Mid 

For- 

copa 

lli^ 

For¬ 

ceps 

r 

Vfip- 

flloh 

Ceat' 

rout 

Sec, 

Irench 

Other 

Opera¬ 

tive 

^9 

T&Lal 


6,137 

2,089 

279 

57 

574 

250 

266 

S8 


37.0 

24.9 

12 - 2 A.M. 



260 

37 

10 

60 

20 

33 

7 

24 

34.5 

24.0 

3 - 5 " 

1,2BQ 

895 

K. 

27 

/, 

57 

9 

23 

11 

23 

26.B 

20,0 

6 - 8 " 

1,333 

896 

■ 

23 

4 

60 

10 

42 

9 

27 

31.4 

22.1 

9 -11 " 

1,36z 

748 

■ 

49 

9 

111 

61 

41 

8 

25 

44.1 

27.6 

12 ■ 2 P.M. 

1,171 

690 

256 

42 

11 

62 

45 

31 

17 

17 

40.2 

26.6 

3 - 5 " 

fsm 

673 


41 

11 


60 

23 

14 

15 

43.3 

27.0 

6 - a " 

1,109 

696 


35 

4 

48 

17 

32 

7 

25 

35.9 

26.2 

9 -11 " 



255 

25 

4 

80 

28 

41 

15 

14 

30-4 

23.9 


in the morning hours, Tlio peak occurred in this ease between D and 13 in 
the moinlng, but ia was only aiightly higher than the next highest which 
occurred between G and Q P.M, The lact that between 9 and 12 A.M. the 
number of operative deliveries is so high may perhaps be explained by the 
(act that these arc tho hours in which most operations arc carried out In the 
hospital. In this connection the relative high numbers of Cesarean sections 
and version deliveries peilormcd during thcao morning hours may be noted. 

The last column presents the percentage o( forceps deliveries only (low, 
mid, and high) by hour of birth. The pattern is the sumo as for total oper¬ 
ative, and very much like that of the stillbirth and neonatal mortality rates. 
An Inspection of the columns by various typos of forceps shows that tho 
greatest variation Is presented by mid forceps. 

Although these variations are beyond the range that would be expected 
on the basis of chance alone, it was thought desirable to present a similar 
table for another locality, This was made possible through the cooperation of 
Thomas J, Duffleld, Registrar of Records of the New York City Department 
ol Health, who was kind enough to tabulate a random sample of some 5000 
birth certificates of New York City which contain the information relative to 
operative procedure. This ia presented In Table 0, 

TABLE 6 


mSTRIBiniOR OF BIRTHS BY OPERATIVE PROCEDURE AlID BY 
HOUR OF BIRTH - 5291 BIRTHS IH NEW YOBi: CITY. 1937 


■ 

Number of Dlrlha 

Per Cent 

OporntlvG 

BelivorL’d 

Per Cent 
Forcops 
or 

Version 

Total 

Normal 

aponl. 

Forcopo 
or Ver¬ 
sion 

Geen- 

roon 

Soc. 

other 

Opora- 

tlvo 

Not 

Staled 

ToUl 

5,291 

3,706 

1,132 

177 

27 

249 

26,5 

22.5 

12 ■ 2 A.M, 

650 

474 

133 

9 

3 

31 

23.4 

21.5 

3 ■ 5 " 

730 

57Q 

116 

9 

2 

33 

10.2 

16.6 

6 - a " 

717 

544 

126 

19 

1 

25 

21.4 

ia.5 

9 - 11 " 

722 

4B1 

14,1 

61 

3 

36 

29.9 

20.5 

12 - 2 P.H. 

597 

399 

130 

23 

6 

31 

29.5 

24.4 

3 - 5 " 

640 

419 

173 

20 

■■ 

29 

32.3 

27.9 

6 - a " 

64B 

439 

159 

10 

■■ 

31 

26.6 

25.8 

9 • 11 " 

579 

330 

144 

la 

4 

33 

30,4 

26.4 
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HOUR OF BIRTH 


Figure 1. Stillbirth and neonatal moitality rates for Hew York State, 
exclusive of Hew York City, in 1929 and 1936, and stillbirth rates obtained 
(ram figures given by Bradford Hill, as well as percentages of operative de¬ 
liveries for Buffalo and New York City in 1Q37 by hour of birth, 
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On the New York City certificate tlie fotceps deliveries were not separated 
as to kind of forceps, Fuibheimoic, there was no aepaiation of forceps and 
version, and hence the two are consldeiGd together. 

Although the percentage of the deliveries that were operative was consider¬ 
ably lower In New York City khan in Buffalo, the distribution of the percent¬ 
ages of operative dcliveriGS by hour of birth was very similar in the two cities, 
The peak in New York City was between 3 and Q P.M,, and the pattern wa,s 
very similar to the neonatal and stillbirth rates, 

For compaiison, the rates for stillbirth and neonatal mortality in 1020 
and 1906 and those for Biadlord Hill’s figures, as well as the distribution of 
the percentages of operative doliverics In Buffalo and Now York City by hour 
of birth, arc presented in Figure 1. 

SUMMARY 

Stillbirths and neonatal mortality rates by hour of birth are presented. 

The rates wore considerably higher for infants born between noon and mid¬ 
night than for infants born between midnight and noon, The highest rate 
was found for infants horn between 3 and 0 P.M, The percentage of deliv¬ 
eries which were operative was found to follow the same trend, However, it 
is realized that this coiielatlon does not necessarily imply causal relationship, 

REFERENCES 

(1) DePorfco, J, V. The prevalent hour of stillbirth, Am. J. Obst, and 
Gynce,, 231 No, 1, Jan. 1932. 

<2) Hill, A, Bradford, Principles of medical statistics. Lancet, London, 
1937. 

(3) Yerushalmy, J, Neonatal mortality by order of birth anti age of parents, 
Am. J, Hyg., 20; No, 2, Sept. 1030, 


070 



GROWTH IN SOUTH AFRICAN WHITE BOYS IN INSTITUTIONS' 

A STUDY OF five DIMENSIONS IN 446 CASESl 

HARDING le RICHE^ 

In another paper (6) a comparison was made of growth in European 
and Euiafrican boys in the Tokai Reformatory. It was found that the 
Europeans exceeded the Eurafricans in nearly all dimensions. This paper 
should be consulted for further details. As has been mentioned in this pre¬ 
vious paper, the physical measurements of the European boys were taken at 
the suggestion of Dr. L, Fick, Psychologist, National Bureau for Educational 
and Social Research, and Dr. Felix Briimmer, Technical Advisor, Department 
of Social Welfare, who are making a study of boys in certain institutions 
under control of the Union Education Department, from the sociological and 
psychological points of view. The measurements were taken on 446 boys, 
aged eleven to twenty-three years, at the Houtpoort Reformatory, Heidelberg, 
(Tvl), the Emmasdale Industrial School, also at Heidelberg, and at the 
Tokai Reformatory, Cape Town. The technique of measurement was unfor¬ 
tunately not quite the same for Emmasdale and Houtpoort on the one hand, 
and Tokai on the other hand. The technique used at Tokai has already 
been described, (8), and follows the technique of the Iowa Child Welfare 
Research Station, (7), as closely as practicable. At the other two institu¬ 
tions the boys were weighed clad in a thin pair of short khaki trousers, all 
heavy objects having been removed from belts and pockets in order to obtain 
uniformity In the weight of clothing (4), The trousers worn wore all of 
the same type and did not weigh more than 500 g. In the absence of ac¬ 
curate information on the weight of a fairly large number of trousers, a cor¬ 
rection has not been made for weight of clothing, the means, standard devia¬ 
tions etc. of the weights in the various age groups in the three Institutions 
being calculated from the weights as they appeared on the questionnaire 
blanks. As at Tokai, all body measurements were taken on the skin, but 
as flat callipers accurate to 1 mm. were not available for the Houtpoort and 
Emmasdale observations, a pair of curved callipers, (pelvimeter) accurate to 
5 mm. had to be used, an attempt being made to take the measurements 
in the positions suggested by the Iowa Research Station, The measurement 
taken with the pelvimeter was the bl-iliac width, the greatest diameter be¬ 
tween lateral lips of the iliac crests, pressure being applied in order to get 
a bone measurement, as nearly as possible. The technique for the height, 
sitting height and chest circumference (xiphoid level) were the same for all 
the boys and is described more fully in the paper already mentioned. 

With reference to the racial composition of these boys by far the greater 
majority of them are of North-West European origin. One would not con¬ 
sider 95 per cent as too high an estimate. Also, in most cases, the parents 
of these boys were born in this country. It is regretted that detailed accurate 
information on these questions is not at present available, Another point on 
wliich there is unfortunately no information is the extent to which there is 
an admixture of coloured strains. A few cases were seen who without any 
doubt had a colored individual (i.e. Cape Coloured, or much more rarely 
perhaps, Bantu) somewhere in their family tree. But the number of these 
cases is very small, about 1 per cent. One hopes that the day is not far 

^ead 9 L meeting of Che South Afrlcau Aosoclatloti Tor the Advancement of Science held at 
Pietermaritzburg, Natal, during July 1930. 

^From Union Health Department, Pretoria, Union of South Africa. Grateful acluiowiedsfflctit 
is made Co the S. A. Council for Educational and Social Research for the grant which made 
this work possible, and to the authorities of the Union Education Department for Lheir RlnO- 
nesa m allowing the author to ejianilne the boys at their Instuuiloiis. 
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off when eomeone will make a thorough study of tlic racial composition of the 
Europeans in South Afiica. 

One must realize that the cases discussed, are, in the main, drawn from 
the lower strata of society, This will be brought out much more fully in the 
sociological and psychological investigations at present being carried out on these 
same boys, The majority of boys have either been in orphanages most of their 
lives, 01 have been deserted by their parents or have been removed from un¬ 
wholesome environment by the State, Ono regrets to aay that at present quite 
a number of the Industrial School boys graduate to enter the Reformatories and 
afterwards the Prisons <3). 

The data with which this material is compared have been obtained for 
American boys fiom the Iowa Child Welfare Research Station, Cfl). The 
German figures are from figures obtained by the Leipzig Health Department 
(5). An attempt has been made to obtain the latest figures, as evidence 
from all over the world (Sanders 1090, Koch 1035, Brock 1933) shows that 
children have beon increasing in size; hence the inapplicability of old observa¬ 
tions. Growth standards arc not static - tho human frame is changing, not 
very much, but the increase In size is very evident to tho student of human 
growth. The American boys ate from a rather favoured group, To quote 
Meredith, "Most apparent Is the predominnneo of the professional class and the 
insignificant representation of the labouring class. On tlic basis of the whole 
table, it seems reasonable to deduct that the data were gathered on a well- 
nourislied group of males, 

^In summary, tho group on whom the data were taken may be charact¬ 
erized as homogeneous with reference to geographic location and sex, not sig¬ 
nificantly diverse racially, and somewhat favoured economically uud culturally," 
The German figures are from High School boys, i.e. also from a iclativcly 
favoured class. Oiio has purposely selected these standards: the days of 
minimum growth and nutrition standards are past, We must create an en¬ 
vironment In which the children will attain the highest standards of physical 
well-being possible under their hereditary constitution. Tho standards men- 
tlonad are far from being the optimum. Only the future will show what a 
favourable milieu can bring about. The German figures arc available only for 
height and weight, Details of somntometrlc technique are not given, It is 
assumed that height was measured according to tho usual custom, I.e. subject 
without shoes and stockings, standing against the wall with Imad in the 
Fiankfoib plane, Weights were probably not taken in the nude, 

Meredith’s technique for taking standing heights is the usual technique, 

I.e. subject standing with head, heels, buttocks and upper part of back 
against measuring scale, Head in Frankfort plane, square being brought down 
firmly on head of subject, whose shoes and stockings have been removed. In 
taking sitting height the subject site on a bench 30 or 40 cm. high, thoracic 
and sacral regions against vertical standard, head in Fiunkfort plane. Weight 
wa.'i taken on nude subject in kllograma, For further details tlic original pub¬ 
lication CO) should be consulted. 

THE MEASUREMENTB 


1. Weight , 

The weights of the boys arc given in Table 1, and on Chart 1 the curves 
arc shown for American and German boys. The age groupings for the Amer¬ 
ican boy& axe in one-yeai classea, i.o. 13 years 6 months to 14 years 5 
months and 30 days. That is, the midpoint of the interval Is 13 years. In 
my grouping the midpoint of the groups falls on the half-year as the group¬ 
ings are, e.g, 14 not yet 14, 14 not yet 15 years, etc. for the institution 
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CHART 1 


llu.'nlier of ca^iSii In a^Q groups. 

AranrlcFiTi boys. First horlujiitnl coiunm, 
InJLllutlon boys: Socond hgrUoiiUl coiilan.. 


3/,0 


3i5 3<5 376 337 20< 216 

33 63 HI 91 66 ^7 


iQtcil. L9Dp 
25. Total W 



mi£ 1 

VEIGRT IN nUXilUMS 


Age Oroupa 

12- 

13- 

U- 

15- 

16- 

17- 

18- 

19- 

20- 

21 

Number of 











cases 

1 

5 

33 

63 

fll 

91 

66 

f 

34 

25 

Keao 

U.4 

<0.9 

45.4 

47.5 

50.7 

55.0 

57.3 

62. B 

65.6 

62.0 

KedLan 



44.79 

46.25 

51.12 

54.95 


63.21 

66.38 

61.50 

S.D. 



7.73 

4.94 

9.33 

8.36 

0.97 

7.75 

4.48 

5.37 

Goeff. of 











var. 




19.61 

18.41 

15.21 

15.66 

12.34 

6,93 

8.7 

a.E. 



1.34 

1.13 


.89 

1.10 

1.13 

.77 

1.07 

Range* 



27.5- 

30.5- 

33.5- 

HIM 

33,5- 

39.5- 

54.5- 

51.5- 




63.5 

66.5 

75.5 


70.5 

75.5 

72.5 

72.5 


*1^inlin\i)ii and naxlnium values refer to mldpolnte of highest imd lowest dess Intervala, 


boys. The German High School boys are grouped in six-monthly classes, i.e, 
13 years to 13-1/2 years, 13-1/2 years to 14 years, etc. The midpoints of 
those groupings fall therefore at 13-1/4 and 13-3/4 years respectively, 

Afl will be noticed from Chart 1, the American and German boys exceed 
the institution boys at all ages. The German data are rather irregular in 
the age groups IB to 16 and 16 to 17. One would ascribe this phenomenon 
to the smallness of the number of cases. Unfortunately Koch (5) does not 
say on how many cases his figures are based, 

With the exception of the age groups already mentioned, the American 
boys exceed the Germans in weight. As the number of cases is fairly large 
in the institution material, the weight growth curve is fairly legular. It 
will be noticed from Table 1 that the coefficient of variation is fairly large 
from agfig 14 to 16, falling as the boys get older. This has also been found 
by Meredith C83, for Iowa boys. It is clear that during adolescence there is 
far greater variation in weight than for instance in skeletal dimensions. (See 
Tables 2 , 3, 4 and 5 and 6L This is as one would expect; as weight 
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represents the sum total of Increase in bulk this value would soonest bo ef¬ 
fected by changes in the external or internal environment of tlie organism, 

The relatively stable skeletal structure would be more resistant to environmen¬ 
tal fluctuations. One cannot legitimately conclude from the coefficients of 
weight variation that the younger boys are in a worse physical condition than 
the older boys; the weight fluctuations in adolescent boys are probably to a 
great extent pliyaiologically normal, as sexual maturity is not reached by all 
the boys at the same ages, and weight changes, due primarily to normal 
Endocrine activity, are apioad right through the period ot adoleaccnce. As one 
cannot evaluate the effect of the intcnml environment on the boyA, it is im¬ 
possible, from the evidence represented above, to state with any degree of 
certainty whether the boys arc, for instance, malnourished or not, Robertson 
(quoted by Roberts (10)) from a study on California school children, concluded 
that a delect in stature and weight, with a high variability in stature and 
a low variability in weight indicated the operation of an unfavourable environ¬ 
ment, and that as a criterion of normality, then, variability in stature is a 
bolter indicator than variability in weight. 

In Table 2 the variabilities of the institution and American boys are 
shown, for weight and height. It will be noticed that the age groups are 
nob quite comparable as the midpoint of the group in the American data falls 
on the year, v^bilc the institution grouping falls on the half year. 


TABLR 2 


Midpoint of 
age groups 

Height Coeff. of V. 

Veiehl Coeff. of V. 

American 

Boys 

Institution 

Boys 

American 

Boys 

Inntllution 

Boys 

mam 

0.53 


20.4 




5.75 


17.02 


S,63 


19.3 




5.86 


19.81 


7.50 


16.3 




5.04 


18.41 

17 

6,39 


14.9 


I7i 


KM 


15.21 

18 

6.25 


l/,.l 


IflJ 


K.1^ 


15.66 

19i 


4.06 


12.34 

20 f 


3.49 


6.83 

21 


4.12 


B.7 


As will be seen from Table 2, the variability of the institution boys 
for AtatuTC is less than that of the American boys, while the coefficient of 
variation of the weight of the institution boys is slightly more than that of 
the American boys at 10-1/2 and 17-1/2 years of age rcapcclivciy, 

Assuming the validity of Robertson's criterion, then, the institution boys 
do not show more signs of the operation of an unfavourable cnviionmoiit than 
do the American boys, who are from a relatively gently nurtured group. 

2. Standing Height. 

The information under this beading is summarized in Table 0 and Chart 
2. As in the case of weight, the institution boys are inferior to both the 
American and the German boys, the Americans being superior to the Germans 
at all ages except in the group 15'16, where the German boys are taller. 

The curve for the Gcrmarr boys is irregular, probably due to smallness of num¬ 
bers. The age groupings are the same as mentioned above. Koch (5) in an 
examination of Leipzig data on school children observes that there has been an 
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Ujnbi/r ol Miss ir) egi erou/is, 



Increase In both height and weight in comparable children during twenty years. 
This phenomenon haa been noticed by many workers all over the world, as has 
already been pointed out in this paper. He then goes on to say that the boys 
measured during 1932/33 reach their adult stature 1-1/2 years sooner than 
was the case in similar boys in 1922, One does not question that the boys 
are taller loi their ages than was previously the caBB> but the evidence in 
support of the quicker attainment ol mature height does not seem conclusive, 

For one, the number of cases does not seem large enough as the writer him¬ 
self states: "Die leichte Untuhe der Kurve del hoheren Schuler in Ihren letzten 
Halbjahrilngen erklart aich aus der Tatsache, dags natuigcmass in diesem 
Alter nui noch ein relativ geringes Zahlenmaterial zur Verfugung steht, Wenn 
mithln auch der Einzelwert hierunsichei erscheint, so kann doch an der Tendenz 
des Verlaufes der Kurve keineilei Zwelfel sein" (P.14), 

As it is clear from Chart 2, the curve for the Leipzig boys shows a sud¬ 
den rise in the nge group 15-16 and then again falls. This rise points to 
fewness in the number of observations made. Assuming that this might be 
the case in the High School boys, what justification is there for assuming that 
it applies to the whole population in view of the fact that mentally accelorated 
children ate usually also physically accelerated? ((D, see also (10)). Which 
would mean that in any case the High School boys would probably be accel¬ 
erated when compared with the general population of boys. Another point 
which must be considered is that the High School boys are a highly selec ed 
group and not representative of the whole population. Koch’s conclusions 
miglit be correct in connection with quicker attainment of mature stature, but 
the evidence he gives in support of his statement is not conclusive. The in¬ 
stitution boys appear to reach their mature stature between 20 and 21 years, 
which is the usual age, The Tokai material (8) also seems to indicate a 
quicker attainment of mature stature, but utilizing all the available data for 
institution boys, the evidence suggests that this assumption is erroneous, 

3 , Sitting Height . 

The data on the sitting height are shown in Table 4, In general this 
curve resembles that of bi-iliac width, which is shown m Chart 3. it will 


303 





le RICHE; GRO^VTH, SOUTH AFRICAN WHITE BOYS 


be noticed that the variability ol the sitting height decreaBcs as the ago in¬ 
creases. Thla Ib also the caec for standing height, It was not considoicd 
necessary to Include a curve of sitting height. 


tahlr 3 

sTWfDiMo iMfiirr iw crariMiiis 




13- 

u- 

15- 

16- 

17- 

IB- 

19- 

20- 

21- 

Rumbor of caaos 

1 

m 

33 

63 

81 

91 

66 

/.V 

V, 


Kean 

160 


157-7 

160,3 


167,3 

170.8 

172.9 

173.1 

Esai 

Median 



150.80 

161.56 

I6ii.55 

168.61 

168,0 

173.^0 

168.00 

173.56 

S.D. 


■ 

9.08 

9.39 

B.?0 

7.39 

a.i? 

7.0? 

6.0/. 

7.^3 

Coeff, of Vor. 



5.75 

5.86 

5.0A 


/..75 

/.06 

1./.9 

i.32 

S.E. 



1.58 

l.ia 

.91 

.77 

l.OO 

1.02 

mSa 

l./,9 

flange* 



13 d- 

13B- 

U6- 

150- 

150- 

15i- 

im 

W,- 



■ 

17a 

162 

178 

1B2 

1B6 

1B6 

up 

186 


^inlinuni find DiBxlinuin valuoa refor to midpolnta of hichcsl and lowcoL cIdqd InLcrvnls. 


CHART 3 

nUUQICR of CASKS in each AGg GROUP 


Thor&cic CirciunferoncQ! First horizontal colujon.. 
Bi-lilac Width’ Second horizontal coluon.. 



Grayh drawn on Arithlog pepor. 
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TABLE i, 

sitting height in CENTIMETHf’S 


Ago GroupB 

12- 

13- 

u- 

15- 

16- 

17- 

Ifl- 

19- 

2D^ 

21* 

Hivnboi; of cBBee 

Mean 

Hedian 

s,n. 

Coeff. of Var, 

S.E. 

flongo* 

1 

77.5 

'5 

76.2 

33 
00.3 
79.71 
5.12 
A. 35 
.91 
63.5- 
90.5 

63 

01.1 

61.60 

5.03 

6.21} 

.63 

63.5- 

90.5 

60 

07.6 

39.71 

A.93 

5.9? 

.55 

72.5- 

92.5 

91 

65.3 

65.55 

3.96 

i.65 

.42 

74,5- 

92.5 

k 

05.5 

06.27 

4.72 

5.52 

.59 

74.5- 

94.5 

_ j 

46 

00.6 

60.67 

3,40 

3,fl/ 

.50 

70.5- 

96,5 

34 

09.2 

67.67 

3.34 

3.74 

.57 

76,5- 

94.5 

25 

89-2 

«9.29 

3.12 

3.50 

.62 

80 . 5 - 

94.5 


•Hlnlhiiiffl awl maximum values refer to jnldpolnts of highest and low-eat claaa intervals. 


4. Normal Chest Ciicumfejence , 

The cliest circumference was taken at the xiphoid level and therefore not 
comparable with the Iowa data (0) which was taken at the nipple level. 

The data arc given in Table 5 and the curve is drawn on aiithlog graph 
paper. (9, p, 184), As is shown, the thoracic circumference increases reg¬ 
ularly up fco the age of lD-1/2, when the nature size aeema to be reached. 
The variation is irregular Jrom age to age, 


TABLE 5 


NOPHAL CHE3T CIECUTOFNCE (XIPHOID LEVEL) IN CM. 


Age Croups 

12- 

13- 

14 - 

15 - 

16 - 

17- 

18- 

19 - 

20 - 

tm 

Number of oesea 

1 

11 

m 

63 

01 

91 

66 

47 

V'. 

iH 

Hson 

73.5 

El 


77.5 

76,7 

fll.7 

02.1 

B5.1 

03.0 


S.P. 


H 


5,22 

5.67 

4.51 

5.17 

4.56 

Z.99 

■raU 

Coeff, of Var. 



5.56 

6.74 

7.20 

5.53 

6.30 

5.35 

3.57 


S.E. 



.74 

.66 

.63 

.47 

.64 

,66 

.51 

HH^n 

Range* 

— _ 



64.5- 

66.5- 

64 . 5 - 

64.5' 

66,5- 

74.5- 

00.5' 

^h9| 


■ 

62.5 

BB.5 

93.5 

92.5 

96.5 

96.5 

94.5 

iImI 


^ moximui values refer to midpoints of higheot and lovieat claafl Intervals. 


5. The Bi-iliac Width . 

The hi-iliac width is presented in Table 6 and is graphically shown on 
Chart 3. This diameter increases regularly and does not show the slight in¬ 
crease which is shown by the thoracic circumference at the age of 19-1/2’, 
unfortunately Meredith (Q) does not give bi-iliac width in his study. 

The main object of this paper has been to place on record the data ob¬ 
tained from the Institution boys, in view of the great lack of somatometiic 
and other physiological and anatomical information on healthy South African 
white children. One hopes that much more of this work will be carried cut 
on children in South Africa, whether they be white, black oi yellow. 
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TABLF 6 


ni-lLlAC WIDTir IH CElfTIMETWS 


Ago Groups 

1?- 

— 

13- 

u- 

15- 



18- 

19- 

20- 

21* 

Mumtter of capes 

1 

5 

33 

h:‘. 

81 

91 

Ml 

47 

■*4 

?5 

Honn 

?^.5 

ri.5 

?5.1 

25.1 

25.fl 

26-5 

?6.9 

27.5 

27.9 

20.0 

Median 


25.07 

75.5 

26 . 0 /i 

26.9? 

27.3? 

27.72 

20,20 

27.94 

S.D. 



1.74 

1-73 

1.63 

1.77 

2.[V) 

i.6n 

1.96 

1,41 

Coeff, of Var. 



Lii 

6.89 

6.50 

6.66 

7.72 

5.01 

7.02 

5,0." 

S,E. 



.30 

.22 

.19 

.19 

.26 

.?i 

.V, 

.28 

Range'' 



2?. 5- 

21.5- 

27.5- 

21.5- 

50,5- 

21.5- 

20,5- 

?5.5- 



29.5 

_ 1 

29.5 

29.5 

30.5 

3L5 

30,5 

31.5 

30.5 


■‘'Minimum and mtuclinuri ualuoa rcXtr lo nldpolnls of hichcct end loy-uH clofiii inLrrvnle In 
groUpin|G, 


SUMMARY 

1. DaU ata presented tor mcasutciuciilis ot weighty height, sitting height, 
thoracic circumfercnco and hi-iliac diameter taken on <146 Institution boys aged 
12 to 23 years. 

2. ConiDared with certain Aineiican and Gennan data these boys arc 
inferior in weight and height, 

9. The relation of weight and height to environment Is briefly discussed. 
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